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ABBREVIATIONS 


N one of those fanciful stories for children included 
in the “Just So Stories”, Rudyard Kipling takes 
us in imagination back to Neolithic times and 
describes how an alphabet might have been devised. 
A stranger came upon a man and his small daughter, 
and the little girl thought she could send a message 
back to her mother by the stranger. Her message 
consisted of ‘pictures’ scratched on birch bark, but 
unhappily the pictures were completely misunder- 
stood, with sad consequences for the stranger. As 
@ result of this misadventure, the little girl started 
to draw signs to represent sounds, and in a short 
time with the help of her father produced an alphabet 
—it may seem curious that this alphabet should con- 
sist of the very letters used in modern English, but 
any Other would clearly be pointless in a child’s 
story written in English. Kipling must have realized 
when he wrote these two fascinating little stories, 
one showing the inadequacy of the picture language, 
and the other purporting to describe the origins of 
writing, the natural attraction of signs and symbols 
for children. The simplicity of the symbol in con- 
trast with the complexity of a pictorial representation 
for conveying @ message has always attracted 
children, and in these stories he gives the child 
struggling with the alphabet something tangible on 
which to base the written characters it is trying to 
recognize and reproduce. 

The primary difficulties of spelling and writing 
simple words are normally.overcome at an early age, 
and then comes a phase when they are used in play. 
‘Secret messages’ become a feature of games, which 
very soon develop into the construction of simple 
codes, with all the delighte of conveying information 
from one to another without their elders understand- 
ing. The obvious development in the world of adults 
is the preparation and use of more elaborate codes 
for various purposes. Mention must also be made here 
of the anagrams adopted by the alchemists and other 
natural philosophers for concealing their results from 
all but the initiated. With the growth of knowledge 
the use of anagrams died out ; but what are we to 
make of the tendency in much modern scientific 
and other writing to sprinkle the page with symbols 
and abbreviations ? Has the pendulum swung back 
again ? 

Going back to the child’s delight in the use of 
‘secret messages’, it is worth while recalling the 
pleasure with which many have learned the recognized 
symbols of the chemical elements, and delighted in 
their use with algebraic symbols to formulate chem- 
ical equations describing chemical reactions—alas, at 
first, many reactions which could never take place 
in man’s chemical laboratories. But with this use of 
symbols came the warning of the careful teacher, 
that the symbols had a quantitative ‘meaning, and 
while they might pass as abbreviations in private 
notes, they must not be used in writing up descriptive 
accounts of chemical work. With the progress of 
chemistry, and particularly of organic chemistry, it 
became extremely useful to denote certain definite 
groups of elements which pass from compound to 
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compound apparently as units with special symbols ; 
thus in addition to the symbols of the elements, we 
have ‘Me’ to represent the methyl group or radical, 
‘Ph’ the phenyl group, and soe on. Nevertheless, it 
was unusual to find such abbreviations in the text 
of chemical books and papers. Even more com- 
plicated substances are now being identified, part- 
icularly in the field of biochemistry, and with each 
new compound the urge to find and use abbreviations 
seems to grow. Adenosine triphosphate soon became 
‘ATP’; then there was ‘ADP’ (adenosine diphos- 
phate); many others will come to mind. No one 
can blame workers in the rush of discovery jotting 
down abbreviations in their own notes, or even using 
them in writing down a reaction in symbols. But 
should they be used in the text of a paper? The 
symbols of the elements are internationally recog- 
nized, but many of these new groups of letters 
represent merely the initial letters of the English 
names of parts of a compound. Can it be accepted 
that such names will receive international approval, 
even if the constitution indicated be not disputed ? 

This use of symbols as abbreviations is, however, 
going further than the naming of compounds. 
Authors sometimes adopt their own abbreviation for 
a@ substance and seem to think that because they 
have defined it once at the beginning of a paper, 
they can then use it freely—and sometimes they 
do so without even the formality of a preliminary 
definition ; we have seen in a communication sub- 
mitted as a “Letter to the Editors” the symbol ‘F’, 
which on careful study was found to signify ‘form- 
aldehyde’. Another tendency is to use symbols as 
nouns, with the result that we find such phrases as 
‘an R, of higher value’; the use of pH as a noun 
is perhaps sanctioned by long usage. It is apparently 
overlooked that very often a pronoun could ade- 
quately be used in place of the abbreviation. Atten- 
tion to such matters might go some way towards 
meeting recent criticisms that scientific workers are 
unable to write intelligible English. 

It must not be thought that chemists are the only 
offenders. Physicists have for many years used 
E.M.F., A.C., D.C., and more recéntly we have had 
‘h.f.’ for ‘high frequency’ and ‘r.f.’ for ‘radio fre- 
quency’; and there are symbols common to all the 
physical sciences such as N.T.P. and the various 
abbreviations, most of them well known and widely 
accepted, for weights and measures. But there 
does not seem to be the same urge to devise new 
abbreviations in this field. 

The practice of using initial letters instead of the 
full names has come into increasing use in daily life 
during recent years. It is difficult to suggest where 
it started, though perhaps the Services must take a 
share in the blame; its placarding of camps with 
notice-boards having perhaps up to half a dozen 
letters indicating the whereabouts of officials whose 
functions were thereby indicated must have initiated 
many @ recruit into the habit. Indeed, it became a 
point of honour to be able to talk to one’s fellows 
in these ‘letter’ terms—whether this was a return 
to the secret-message game or due to the need for 
brevity need not be discussed. The names of in- 
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stitutions and bodies in civilian life have been «| milarly 
treated. We need only mention the Associs‘ion of 
Special Libraries and Information Bureaux. widely 
known as ‘ASLIB’, or the Universities Fe:oration 
for Animal Welfare, which is reduced to ‘FAW’. 
The ugly appearance of a succession of capita’ letter 
in a line of printed text is apparent, and possibly 
for this reason the tendency has been to use ay 
initial capital letter only; the abbreviation then 
becomes a word, but not an elegant one in appcarance 
or sound. The Department of Scientific and Industria) 
Research and the National Physical Laboratory am 
perhaps fortunate in that the initial letters do not 
form pronounceable words. The examples quoted am, 
of course, British, but equally curious names have been 
invented in other countries. 

In the international field the same tendency hag 
been apparent. The United Nations Organisation 
quickly became ‘UNO’ and then ‘Uno’; the United 
Nations Relief and Rehabilitation Administration be. 
eame ‘UNRRA’ and ‘Unrra’. The United Nations 
Educational, Scientific and Cultural Organisation has 
become ‘Unesco’. Now we have the World Health 
Organisation, which is heading its publications 
‘WHO’. The Students International Clinical Congress 
now in session in London, Oxford and Birmingham 
opens a descriptive programme with an article entitled 
“A welcome to stcc delegates” ! 

The examples, from many fields of activity, could 
easily be multiplied. What is the remedy? Or, 
perhaps, what can be done to check the appearance 
in various languages of artificial words, which usually 
happen to be ugly in appearance and uncouth in 
sound ? Words which have already passed into 
general use will no doubt stand or fall by virtue of 
their suitability to express a particular function or 
object. In devising titles of new institutions or bodies, 
however, consideration should be given to the 
possibility that initial letters may be used in abbrevia- 
tion, and suitable steps taken. It should not be beyond 
the wit of man to provide titles which are con- 
veniently short or capable of reasonable abbreviation. 


THE ART OF WRITING 


The Alphabet 
A Key to the History of Mankind. By Dr. David 
Diringer. Pp. 607. (London: Hutchinson’s Scientific 
and Technical Publications, n.d.) 50s. net. 

HIS exhaustive work incorporates the substance 

of the author's “L’alfabeto nella storia delia 
civiltaé” (Florence, 1937) and includes all non- 
alphabetic systems of writing, as well as the great 
family of true alphabets derived, so the author 
believes, from a single source in Phoenicia or North 
Syria. The two systems are curiously separate in 
their history, and it is no accident that the true 
alphabet originated in one of the very few regions 
where, by a series of historical accidents, the Cunei- 
form, Hieroglyphic, and probably also the Minoan 
systems overlaid each other, and set people thinking 
about a revolutionary change. 

Each group of scripts is introduced by a short 

account of their region and people of origin, and 
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milarly supplied with a select bibliography. Theories of 
tion of fy origi® OF derivation are summarized, and usually Dr. 
widely ( Diringer has his own reasoned conclusions. On the 
“Y B riority of Egyptian or Sumerian pictorial writing, 
space he reserves judgment. He shows (p. 61) how narrowly 
FAW’, Egypt missed a truly alphabetic script, and by what 
letters seps, having done so, they supplemented their 
ssibly Bf imperfectly syllabic script. 
18¢ an | The account of the Cretan or ‘Minoan’ scripts is 
1 then Mf disappointing, for it has escaped recent revision, and 
irance does not mention Pugliese-Carretelli’s admirable 
istria] (qedition of the ‘Linear A’ tablets from Hagia Triada, 
ry an or the discovery of ‘Linear B’ archives near Pylos on 
1 the Greek mainland. The tables of signs are imper- 
not Bict and confused with commodity-signs, masons’- 
dare, B oarks, ligatures, and other symbols. Dr. Diringer 
e been describes the unique Phaestos Disk as a ‘stamp or 
big die’, whereas it is itself printed with movable 
y has Biype. He confuses ‘Pictographic Class A’ with 
sation Mlinear Class A’ (Fig. 7a), and exaggerates the 
Nited paumber of tablets found at Knossos (p. 76). He regards 
n be. the Cretan system as essentially indigenous, though 
tiene influenced by Egyptian hieroglyphic. Of the source 
n hes of clay-tablet writing, with punctuation, in Crete, he 
sys nothing. He is probably right in regarding the 
ealth language as not Indo-European, but akin to languages 
tions § of later Asia Minor, like many words in Greek ; and 
gress he notes, without emphasis, the resemblances of 
tham § (retan to Phoenician signs. On Hrozny’s Indo- 
itled § European theories he reserves judgment. In the 
acount of Cretan ethnology (p. 74) ‘Hawkes’ should 
ould ff be ‘Hawes’, as in the bibliography. 

Or, It is still too early to write confidently about the 
ance 4 *tipt of the Indus Valley civilization. Dr. Diringer 
me inclines to the lower dates proposed by Frankfort 

Y Band Piggott (middle third millennium); and rejects 
h in J i Hevesy’s comparison with the inscriptions of 

mto § faster Island (p. 198). 
ie of § For Hittite script—a thorny subject—Dr. Diringer 
n or § inclines to a deliberate imitation of Egyptian writing, 
dies, § but with Anatolian or Syrian pictographs, about the 


the § middle of the second millennium. He mentions, with- 
out favour (p. 96), resemblances with Cretan signs, 
noting the discordant dates. 

The immense duration and complexity of Chinese 
writing are clearly set out, down to modern attempts 
108. fo simplify or supersede it, and there is a concise 
survey of the scripts of Central America and Mexico, 
of Southern Ghina, of West Africa, and. Easter 
Island. Fully syliabic writings, at Byblus, in Bronze 
Age and Classical Cyprus, in Japan, and among 
tribes of West Africa and North America, are treated 
summarily, and lead to the Persian and Meroitic 


Via- 
ond 
con- 


wid § sripts which are described as quasi-alphabetic only, 
tific f and are therefore discussed separately here. 

The alphabetic systems, very numerous and wide- 
nee § pread, offer fewer problems, except the central 
elia § question, ‘where did alphabetic writing originate ?’ 


on- § After reviewing older theories, Dr. Diringer adopts 
Dunand’s derivation from the ‘pseudo-hieroglyphic’ 


eat 
hor | sript of Byblus (pp. 158, 205), which is traced back 
rth § tothe twelfth or thirteenth Egyptian dynasty (c. 2000— 


in § 1500 8.c.). If this is maintained, the current ‘Sinaitic’ 
derivation falls into place as one of several attempts 
ms §t0 adapt Egyptian writing to local needs; and 
ei- | Probably the Minoan script is another, modified, 
an jf however, profoundly by the adoption of clay-tablet 
ng § technique. 

It is impossible here to examine in detail the 
wrt | Telations between the derivative alphabets. The main 
nd thesis that they all go back to the Syrian archetype 
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seems to be well founded, in contrast with the 
multiple origins of hieroglyphic and syllabic writing. 
Though not without weak points, this book will be 
the main work of reference in this field for some time 
to come. J. L. Myres 


WAR-TIME RADIO RESEARCH AT 
HARVARD UNIVERSITY 


Very High-Frequency Techniques 

Compiled by the Staff of the Radio Research 
Laboratory, Harvard University. Vol. 1. Pp. xvii+ 
554. Vol. 2. Pp. viii+555-1057. (New York and 
London : McGraw-Hill Book Co., Inc., 1947.) 2 vols., 
84s. 


N compiling the text of these two volumes, the 

staff of the Radio Research Laboratory of Harvard 
University has followed the practice established in 
some recent books by which the different sections 
are written by separate authors, each being a 
specialist in his own domain. In this case the 
individual contributions have been welded together 
into a fairly comprehensive treatment of the whole 
field under the editorship of Dr. H. J. Reich and a 
group of assistant editors. As mentioned by Dr. 
Reich in his preface, the book should not be regarded 
as a text-book but rather as a reference work or 
hand-book which will serve as a valuable source of 
information to research physicists and engineers 
working in this field, and to future authors of text- 
books. 

The Radio Research Laboratory at Harvard was 
primarily responsible for developing counter-measures 
to enemy radar: thus, throughout the work, par- 
ticular emphasis has been given to conditions 
permitting broad-band or tunable operation of the 
techniques described, in contrast to the fixed- 
frequency operation of radar. In this way a new and 
interesting point of view is brought to bear upon the 
problems involved in the generation, transmission 
and reception of very high-frequency electromagnetic 
waves. 

Volume 1 contains twenty-two chapters, of which 
the first eight are chiefly given to a discussion of the 
various types of antennz in use at frequencies greater 
than 100 Me./sec., with the overriding requirement 
of broad-band frequency characteristics. The prin- 
ciples of direction finding are then introduced, 
followed by a description of antennz and indicators 
suitable for radio direction finding and of the devices 
employed in the rather specialized form of the latter 
known as ‘homing’. These twelve chapters may be 
regarded as a part of the book sensibly complete 
in itself, and the remaining sections of Vol. 1 are 
concerned in turn with the various types of very 
high-frequency oscillators for use in transmitters 
giving relatively medium- and high-power outputs. 
Attention is also given to the requirements for 
amplitude and frequency modulation, and in the 
last three chapters the principles and characteristics 
of the magnetron are enumerated and discussed. 

The externally tuned magnetron oscillator is 
treated at the beginning of Volume 2; afterwards, 
the methods of ultra-high-frequency power measure- 
ment are reviewed and the general principles of 
receiver performance dealt with. At this stage, 
transmission line filters are introduced, leading 
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to a consideration of tuning systems for microwave 
receivers and an adequate discussion of detectors, 
mixers, local oscillators, and intermediate frequency 
amplifiers. In conclusion, some examples of receiver 
circuits and associated measuring equipment are 
given, together with a supplementary bibliography 
of recent articles relating to the matters discussed. 

The difficulties confronting the editors of a book 
of this nature, which covers a wide field in great 
detail, are admittedly formidable, and much thought 
has obviously been given to the arrangement and 
integration of the various sections. Nevertheless, 
there is some repetition of material in the separate 
contributions which could have been avoided had 
the basic work been presented in certain chapters of 
@ general introductory character. The second chapter, 
dealing with ultra-high-frequency measurements, 
might well have served as an introduction to the 
section devoted to antennz arrangements, while 
discussion of the latter prior to a consideration of 
the methods of generating and detecting very high- 
frequency waves appears to be somewhat out of place. 

Some of the subject-matter has already appeared, 
scattered throughout the technical literature of the 
past few years, and the authors are to be compli- 
mented for having produced in an integrated form 
the information and experience which they and their 
colleagues have gained during the war-time years of 
intense activity in the microwave field. Also, some 
of the material is new, and as such constitutes a 
valuable addition to the knowledge of these recently 
acquired techniques. 

Having been compiled by a group of specialists, 
the book is essentially practical in content, and the 
experimenter will undoubtedly find therein many 
useful guides towards the design and successful 
operation of his apparatus ; this, in a more academic 
treatise, might have been overlooked. 

Although the reader may sometimes be critical of 
the way in which the material is presented, he will 
not dispute that the numerous techniques are dis- 
cussed in a complete and concise manner. The 
authors are clearly masters of the methods which 
they describe, and many readers will be grateful to 
them for having produced this detailed account of 
their technical experiences. Joun LAMB 


THE PIGMENTARY EFFECTOR 
SYSTEM 


Animal Colour Changes and their Neurohumours 
A Survey of Investigations, 1910-1943. By George 
Howard Parker. Pp. x + 377. (Cambridge: At the 
University Press, 1948.) 30s. net. 


‘HIS is a very valuable compilation of literature 

on chromatic function which, together with 
previous reviews by Fuchs (1910) and Hogben (1924), 
makes readily accessible all references on the subject 
from antiquity to recent times. The introductory 
chapter deals with distribution and types of chromato- 
phores, with their activities and methods of measuring 
them. This is followed by a systematic survey of 
chromatic response in cephalopods, Crustacea and 
cold-blooded vertebrates; seasonal coat changes 
in birds and mammals are not discussed. The final 
chapters consider development, genetics and ‘special 
activities’ of vertebrate chromatophores. The biblio- 
graphy of more than 1,200 titles is conveniently 
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arranged under three heads, namely, surveys, 
publications (chiefly historical) before 1910, and 4 
complete list from 1910 to 1943 inclusive. As yw 
have learned to expect from Prof. Parker, the 

is lucidly and persuasively written. 

This review is particularly valuable at presen 
because, despite Prof. Parker’s modest disclaimer, jt 
is evident that he has had access to much materig] 
that has escaped the notice of most British worker 
during the war years. But this work is, of cours, 
much more than a compilation, and woven into the 
review is the author’s well-known neurohumorg] 
interpretation of pigmentary activity. The critica) 
part of the work is clearly, and for the most par 
impartially, stated, but it calls for criticism on several 
counts. 

The introduction makes it clear that Parker is now 
less intransigent with regard to the value of the 
Hogben melanophore index for obtaining data 
essential for critical,judgment on certain disputed 
issues; but his criticism of Neill’s work on the 
ground that he confused ‘morphological’ and ‘physio. 
logical’ changes makes it equally clear that the value 
of the melanophore index for discriminating between 
these two types of change has escaped him. Neill 
used the melanophore index and consequently his 
plottings represent physiological change only. 

From a statement on p. 104, in which Prof. Parker 
says the W-hormone “appears to be the effective agent 
in the blanching of many elasmobranchs’”’, it would 
appear that he has weighed the evidence for the two. 
hormone (‘B’ and ‘W") hypothesis and is now more 
sympathetic towards it, but on p. 206 we find that 
because “the blood of a normally pale frog when 
injected into a dark one will not cause the dark one 
to blanch”’, he concludes that ‘“‘the blood of a normally 
blanched frog contains no agent concerned with the 
concentration of its melanophore pigment’’. This 
shows (as is admitted by implication on p. 97) failure 
to grasp the full implications of the two-hormone 
hypothesis. According to this hypothesis, on a black 
background ‘B’ is being secreted maximally, and on 
a white background both ‘B’ and ‘W’ are secreted 
maximally ; but (as shown by melanophore index 
readings) ‘W’ doés not fully override ‘B’. Hence, an 
intact pale animal will never have an effective excess 
of ‘W’ and so it could not be demonstrated in the way 
proposed by Parker. 

Prof. Parker has re-stated his experiments on nerve 
cutting. The novel feature of his interpretation of 
these is his belief that when nerves are cut in a pale 
teleost the dark bands evoked are due to persistent 
prepotent stimulation of ‘expanding’ fibres. Much 
ingeniously devised evidence is marshalled in favour 
of this view and it may well prove correct ; but 4 
quantitative study after similar procedures on hypo- 
physectomized fish would dispose (or otherwise) of & 
simpler interpretation, namely, that when released 
from nervous stimulation the melanophores expand 
under the influence of pituitary hormones in circu- 
lation. 

Parker’s writings on neurohumoralism fall into two 
distinct categories : (a) experiments on teleost species 
in which there is undoubtedly ‘direct’ nervous con- 
trol of melanophores—it is claimed that nerve endings 
in close proximity to the melanophores influence 
their effectors by liberation of neurohumors; (}) 
arguments to show that there is no valid distinction 
between humoral and nervous co-ordination. If 
melanophores are influenced by the liberation of 
drug-like substances (neurohumors) from nerve end- 
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Surveys, in close proximity to them, the fact is of con- 
» 4nd 4 & iderable physiological importance and Parker's work 
As we ffi, this connexion is of great interest. But co-ordin- 
© Seript Hyion by @ blood-circulated hormone has different 
ysiological attributes from nervous co-ordination ; 
present Hind it is therefore a purely verbal compromise 
nner, it HP yetween issues which are not factually consistent to 
iaterial jim that in the light of the neurohumoral hypothesis 
workers jhe distinction of @ nervous and humoral excitation 
course, ff pally vanishes ““because both rely for their effective- 
nto the Hf yess on liberated substances which from a near or 
\umoral [gr source reach and excite a given colour cell’’. 
critical The book is attractively produced on paper of 
St part unusually high quality. It is certain to remain the 
several [¥ ¢andard work on the subject for several years. 
H. WaRinc 
18 how 
of the ee Lic 
; dat 
an NUMERICAL METHODS 
r the Hi the Differential Analyser 
Bored By J. Crank. Pp. viili+ 137+4 plates. (London, 
— New York and Toronto: Longmans, Green and Co., 
‘rent id, 1947.) 108. 6d. net. 
ly his f Computing Mechanisms and Linkages 
By Antonin Svoboda. Edited by Hubert M. James. 
Parker | Massachusetts Institute of Technology: Radiation 
agent — laboratory Series, No. 27.) Pp. xii+359.. (New 
would @ York and London: McGraw-Hill Book Co., Inc., 
2 two. M8.) 27s. 
raed HE growing importance of numerical methods 
I that in scientific research is reflected in the beginnings 
when § of a separate literature. These two books are con- 
k one B wed not with methods, but with tools, and are 
mally § wilcome additions to the small number of books 
h the & iealing with this field. They are both concerned with 
This § what have been called analogue machines, and not 
silure B with the digital type of calculator which is now 
mone & exciting a good deal of attention. Although they are 
black H both concerned with analogue devices, the scope of 





the two books is very different. Mr. Crank describes 
the differential analyser, which is used for the solution 
of differential equations, and is purposely designed 
tocover a wide variety of problems, and Prof. Svoboda 
is concerned with the design of simple mechanisms 
to represent specific functions. 

Mr. Crank’s little book is adequate without being 
heavy, and not unreasonably expensive. The author 
worked on the differential analyser at the University 
of Manchester, and later took charge of the very 
similar machine at Cambridge. He speaks with the 
authority of working experience of this equipment, 
and the description both of the machine and methods 
of its use is simple and clear. The needs of the 
research worker who wishes to understand and use 














of 8 Ft the differential analyser have been fully met, so far 
ased B as they can be without practical demonstratibn on 





the machine itself; and the author goes a long way 
to help the isolated worker, without access to an 
existing machine or to experienced guidance, who 
wishes to design a mechine of moderate accuracy 
and cost for himself. The amount of useful knowledge 









on packed into this small book is quite remarkable. 
ings Two minor points of criticism, which are rather 
“) matters of personal preference, might be noted for a 


future edition. The long list of references at the end 
of Chapter 6 on ‘applications’ would be more conven- 
ient if arranged in alphabetical order of the authors ; 
and in his description of the new differential analyser 
at the Massachusetts Institute of Technology, the 
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author would have done well to include a reference 
to Prof. 8. H. Caldwell’s D.Sc. thesis; in this thesis 
there are also some interesting remarks on method 
which should not be forgotten. 

Prof. Svoboda’s book is No. 27 of the Massachusetts 
Institute of Technology’s Radiation Laboratory 
Series, and is, in fact, an essay in the neglected sub- 
ject of kinematics devoted to a severely practical 
need. Prof. Svoboda is concerned with bar linkage 
mechanisms and their use for the approximate gen- 
eration of functions required in connexion with fire 
control, in particular gun predictors. He shows that 
with two basic mechanisms, the harmonic transformer 
and the three-bar \inkage, it is possible to perform 
the fundamental vperations of arithmetic, addition, 
subtraction, multiplication and division, and to 
generate ballistic functions. The interesting point 
that arises in this book is that although the field of 
functions which can be generated exactly by a com- 
bination of these two mechanisms is limited, if one 
is satisfied with an approximate description and 
works to definite tolerances, a wide variety of functions 
can be generated within these limits of accuracy. 
Prof. Svoboda describes a definite design method. 
He shows how a crude approximation may be refined 
in successive stages until the desired degree of 
accuracy is reached. 

The theory of these mechanisms is fully developed 
in the book, and excellent charts and tables are given 
for those who wish to use its methods. The book 
algo has the virtue of being complete in itself. 
Although well written and clearly expressed, it might 
be difficult reading for the engineer. Nevertheless, 
the reviewer is convinced that the theory here 
developed will have useful engineering applications 
apart from the war-time applications described. 

JoHN WOMERSLEY 


WILD ANIMALS AND THE LAND 


Wild Animals and the Land 

By F. Howard Lancum. 136 + 29 plates. 
(London: Crosby Lockwood and Son, Ltd., 1947.) 
10s. 6d. net. 


R. HOWARD LANCUM in this book writes 

primarily for men of the land who wish to 
know something of the status of British wild animals 
in relation to agriculture, horticulture and food 
production, and has produced an attractive book, 
illustrated by excellent photographs. Some of the 
animals he describes are the fox, the badger, the 
otter, rabbit and hare, the hedgehog and squirrel, 
rat, vole, mice and shrew. It is good to see that he 
mentions the good, as well as the harm, animals do. 
For example (p. 32), we are told of the fondness of the 
badger for wasps’ grubs. When a wasps’ nest had to 
be tackled, “it was a common occurrence for a 
deputation of youngsters to present itself at the door 
of the house of Brocky’s [the tame badger’s] master, 
with the request, ‘Can we borrow Brocky, please ?’ 
Brocky was ever ready to be borrowed, for none 
knew better than he what was afoot. He would be 
duly led away with collar anc chain until the company 
came within sight of the offending wasps’ nest. As 
soon as he saw the flying wasps his hackles would 
rise, and he was released from the chain while the 
children remained at a safe distance. In an almost 
incredibly short time Brocky would have that nest 
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out of the ground, and would be feasting royally on 
fat, juicy wasp grubs, meanwhile uncaring for, or 
impervious to, the stings of the outraged wasps.” 
The author (p. 33) has investigated during his life 
nearly a hundred supposed instances of the killing of 
poultry by badgers, and in only two instances was 
it possible to prove that the damage was the work of 
badgers—in most of the other instances he discovered 
that a fox was the culprit. He therefore makes a 
strong plea for the better protection of this, one of 
the most attractive of British mammals. He mentions 
(p. 57) that owing to the setting of its eyes the hare 
is often unable to see right ahead of it. I recall a 
remarkable example of this in the blue hare, which 
on one occasion allowed three persons to approach 
and photograph it in the open without apparently 
being aware of their presence; then, after about 
half an hour, became suddenly conscious of it and 
rushed off in a panic. Hares, usually timid, can be 
brave in defence of their young, and on page 59 the 
author mentions that on a memorable occasion he 
saw a doe hare kick a stoat to a distance of several 
feet. His account of a squirrel ‘freezing’ (p. 64) on 
the appearance of a buzzard seems to point to the 
fact that the buzzard, like the golden eagle, ry on 
occasion take squirrels for food. I recall a puir of 
golden eagles which regularly brought squirrels to 
the eyrie for food for their two eaglets. 
Mr. Lancum’s account (p. 73) of a stoat swimming 
reminds me that on one occasion when fishing I saw 
a@ stoat unhesitatingly take to the water on a cold 
spring day in order to avoid a scramble up 4 grassy 
bank. The author has a good word even for the stoat, 
because it can kill a rat without difficulty, and kills 
mice in great numbers. Seton GORDON 


UP-TO-DATE TREATMENT OF 
VENEREAL DISEASES 


The Venereal Diseases 
A Manual for Practitioners and Students. 


By Dr. 
James Marshall. Second edition. Pp. xvi+370. 
(London : Macmillan and Co., Ltd., 1948.) 21s. net. 


F making many books there is no end, but this 

is not true of text-books on venereal diseases 
published in Great Britain; for this reason Dr. 
Marshall’s manual is particularly welcome, more 
especially as it is full of sound teaching which should 
be valuable both to the student and to the practitioner. 
Venereal diseases have been with us since time im- 
memorial, nor have they changed very much ; but 
their treatment is constantly changing, and this has 
been most marked since the introduction of the 
sulphonamides and penicillin. No doubt this was 
largely the reason for the production of a second 
edition so soon after the first. This second edition 
contains a number of minor changes and improve- 
ments, but is of chief importance in that it brings 
the therapeutic use of penicillin up to date and at the 
same time introduces new matter on intensive and 
semi-intensive arsenotherapy, non-gonococcal ure- 
thritis, which was so prevalent in most armies during 
the War, and Reiter’s syndrome, which, if it is not 
venereal in origin, certainly brings many patients to 
venereal diseases clinics. Those who are not familiar 
with this condition will do well to read what Dr. 
Marshal! has to say about it, because no doubt it is 
one which has been frequently missed in the past and 
is probably commoner than many suppose; more- 
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over, treatment is far from satisfactory, and Patients 
are often rendered in e of work for many 
weeks by the painful arthritis which is one of th 
prominent features. 

What will appeal most to readers, however, ig the 
latest information about the use of penicillin in tregs. 
ing venereal diseases; for the treatment of acut, 
gonorrhea the author prefers four or five jp. 
jections, each of 50,000 or 40,000 units in aqueoy 
solution, given at intervals of three or two hours, 
though he admits that a single injection of 300,09 
units in oil-wax suspension is permissible, and 
no doubt this is much the most convenient method 
in a civilian venereal disease clinic, because fey 
patients are willing or able to wait several hours o 
visit a clinic several times in one day. The objection 
to the penicillin treatment of gonorrhea is the risk 
of masking a concurrently acquired syphilitic jp. 
fection ; by no means all patients can be relied on to 
attend regularly for blood tests for a period of six 
months. For this reason there is much to be said for 
treating acute gonorrhea with sulphonamides and 
only resorting to penicillin if these fail. Where com. 
plications are present, much larger doses of penicillin 
are necessary, and in such cases it is pointed out that 
there is a good deal to be said for giving an amount, 
such as 3 mega units, which will have a reasonable 
chance of curing an incubating syphilis. 

For the treatment of early syphilis it is recom. 
mended that arsenic, bismuth and penicillin should 
be employed concurrently ; ten weeks of arsenic and 
bismuth together with 3 mega units of penicillin in 
aqueous solution by means of three-hourly injections 
—but for ambulant patients, and these will represent 
the vast majority of cases, he advises 300,000 units 
in oil-wax daily for ten days. 

Very wisely the views expressed concerning the 
treatment of late syphilis, including neuro-syphilis, 
are extremely guarded because not enough time has 
yet elapsed to assess results; but, in general, penicillin 
in heavy dosage is recommended in addition to arsenic, 
bismuth and, if necessary, fever. 

Of the arsenicals, mapharside or neohalarsine is 
preferred to neoarsphenamine if the patient can 
attend for injections twice weekly ; in this the author 
tends to follow American rather than British custom ; 
the two former may be safer from the point of view 
of toxic reactions, but it is doubtful if they are as 
therapeutically effective as neoarsphenamine, and 
there are many advantages, particularly from the 
patient’s point of view, in attending only once weekly. 
Non-gonococcal arthritis is so common and so difficult 
to cure that many readers would welcome. more 
details of treatment, and much the same applies’ to 
Trichomonas vaginalis infestation, which may account 
for half the attendances at a female clinic ; no doubt 
limitations of space had to be taken into account, 
for it must be very difficult to deal adequately with all 
the venereal and allied conditions in the space of three 
hundred and fifty pages. The average reader is not 
concerned with the structural formule of the various 
arsenicals and sulphonamides : the omission of these 
would give room for matter of more practical interest. 

If this book is not a literary masterpiece it is 
certainly full of sound teaching, gives the practitioner 
all the information which he requires for the manage- 
ment of his patients suffering from venereal cisease 
and, if carefully studied, will get the student through 
his examinations ; the section devoted to “Practical 
Instructions”’ is particularly helpful. 

T. E. Osmonp 
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introduction to the Theory of Equations 
py Assoc. Prof. Lois Wilfred Griffiths. Second 
ition. Pp. ix+278. (New York: John Wiley and 

London: Chapman and Hall, Ltd., 


HE contents of this volume fall into three clearly 

marked sections. Chapters 1-4 (pp. 1-105) lead 
yp to the location and calculation of the real roots 
ofa real algebraic equation ; the cubic and quartic 
equations are studied in Chapter 2, as a preliminary 
theorems on the general equation. Sturm’s theorem 
provides for locating the roots of the general equation, 
jut the only method of calculation expounded is 
that of Horner, explained very lucidly with attention 
the justification of contracted processes. Chapters 
+7 (pp. 106-235) deal with determinants, introduced 
fr orders 2 and 3 and extended to order n, and with 
sstems of linear equations. The connexion between 
,set of solutions of such a system and the rank of 
the augmented matrix of the system is set out care- 
fully ; but some hints on what can be done to alleviate 
the tedious process of solving a numerical set of 
linear equations would have been welcome. Chapter 8 
wzts out the axiomatic theory of the complex number, 
fumiliarity with the technique having been assumed 
inthe early chapters. Chapter 9 deals with symmetric 
functions of the roots of an algebraic equation, a 
wpic the academic elegance of which has caused it to be 
wer-elaborated in some text-books; Prof. Griffiths 
rightly relegates it to the subordinate position it 
should occupy in an introductory account. 
Chemical and Physica! Investigations on Dairy 
Products 
by H. Eilers, R. N. J. Saal and M. van der Waarden. 
Monographs on the Progress of Research in Holland.) 
Pp. xv-+215. (New York and Amsterdam : Elsevier 
Publishing Co.; London: Cleaver-Hume Press, 
Ltd., 1947.) 21s. net. 


HE series of publications, of which this book on 

dairy research is one, deals with the investiga- 
tions carried on by Dutch scientific workers during 
the German occupation of the Netherlands. The 
Dutch are a pertinacious people, and the ‘mere trifles’ 
of enemy occupation, oppression and near-starvation 
do not seem very seriously to have depressed the 
high quality, although they may have somewhat 
diminished the quantity, of their research in dairy 
chemistry and physics. 

This volume contains, in effect, three communica- 
tions. The first, by Eilers, deals with the colloid 
chemistry of skim milk, and includes studies of the 
aleium-casein-phosphate complex, the proteins in 
milk denaturable by heat, and the physical and 
physico-chemical changes occurring in skim milk on 
concentration. The second, by Saal and Heukelom, 
is concerned with the oxidation-reduction potential 
of the complicated biological system of milk and the 
only slightly less difficult system of butter-plasma. 
The third, by van der Waarden, approaches the com- 
mercially important, as well as academically inter- 
esting, group of problems associated with the chemical 
processes underlying the deterioration of butter. 

Each article provides a short but well-documented 
survey of the field (though for obvious reasons there 
are few references after 1939) and each presents a 
considerable body of original research. This well- 
written and eminently readable volume is commended 
to every chemist or physical chemist interested in 
dairy research or dairy technology. H. D. K. 
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The Skyscraper Hive 

By Father M. Dugat. Authorized translation of 
“La Ruche Gratteciel & Plusiers Reines” by Norman 
C. Reeves. Pp. xvi + 78+ 4 plates. (London: 
Faber and Faber, Ltd., 1948.) 8s. 6d. net. 


LTHOUGH no competent beekeeper is likely 

to disagree with the general statement that “‘The 
secret of large surpluses (of honey) is large colonies”, 
a good many beekeepers will heartily disagree with 
M. Dugat’s system of colony management. His 
system is indeed little more than an extension of the 
two-queen system of management which has been 
tried out very thoroughly in the United States and 
other countries since at least the beginning of this 
century, and has not been found to yield any notable 
increase in honey crop per queen over various single- 
queen systems. 

All the data at present available as a result of much 
experimentation lead one to suggest that the success 
which M. Dugat has achieved is not so much due to 
his multi-queen system as to those other methods of 
management which he employed with his ‘skyscraper’ 
hives, and which are equally applicable to single-queen 
colonies. Such methods, which involve the partial 
separation of young bees from the older field bees 
and, by giving the queen every encouragement to 
lay to her full capacity, lead to the development of 
very powerful colonies, and at the same time help 
to control swarming, have long been known to give 
good results. 

One cannot help but feel that M. Dugat might have 
obtained even larger crops of honey if he had avoided 
the once popular but now largely discredited practice 
of completely de-queening his colonies just before 
the honey-flow, a practice which frequently results 
in a loss of what may perhaps be termed ‘colony 
morale’. Comin G. BuTLER 


Principles and Practice of the Rorschach Personality 
Test 
By W. Mons. Pp. 164. (London: Faber and Faber, 
Ltd., 1947.) 12s. 6d. net. 

INCE the Swiss psychiatrist, H. Rorschach, 

published his fascinating ““Psychodiagnostik” in 
1932, considerable effort has been devoted in several 
countries to elaborating the methods of scoring and 
interpreting the test responses. Nevertheless, the 
somewhat forbidding notation in current use has 
given the accumulated mass of data the semblance 
of esoteric lore and the test itself has acquired what 
the late William Stern called a “monosymptomatic 
despotism”. It is refreshing, therefore, to read Dr. 
Mons’ clear and restrained account of the techniques 
and interpretation of the Rorschach ‘ink-blot’ test, 
an account based on extensive experience with 
Service and civilian patients and on the examination 
of a thousand clerical records. 

With the difficulties of the novice in mind, Dr. 
Mons painstakingly explains how to administer the 
test, how to classify the responses according to a 
widely used, though somewhat pretentious, notation, 
and how to evaluate the significance of the responses 
so as to yield an assessment of the personality, 
particularly its ‘structural’ features. Several new 
formule useful for diagnostic purposes are suggested. 

It is to be hoped that this useful manual will 
stimulate workers to pursue much more rigorously 
than hitherto methods of validating the test which 
could greatly improve its potential value as a 
diagnostic tool. Joun CoHEN 
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SPECIFIC CRYSTALLINE PROTEIN AND NUCLEOPROTEIN FROM 
PLANT VIRUS HAVING INSECT VECTORS 


By Dr. ROY MARKHAM, Dr. R. E. F. MATTHEWS 
AND 
Dr. KENNETH M. SMITH, F.R.S. 


Agricultural Research Council, Plant Virus Research Unit, Molteno Institute, University of Cambridge 


Introduction 


T is now more than ten years since Bawden and 
Pirie’ showed that the tobacco mosaic virus is a 

nucleoprotein. Since that date several other plant 
viruses have been isolated, and as all seem to be 
nucleoproteins, the nucleoprotein nature of Viruses 
has been widely accepted. 

From plants infected with the turnip yellow mosaic 
virus**, ~e have isolated and crystallized both a 
nucleoprotein and a protein free from nucleic acid, both 
specific to the disease and similarin many ways. In this 
virus disease we appear to have a borderline case, a 
naturally occurring link between the virus proteins 
and thé non-virus proteins, and we have obtained 
direct evidence for the widely held belief that nucleic 
acid is essential for the multiplication of plant viruses. 

The turnip yellow mosaic virus is also of interest 
in its mode of transmission. As already reported‘, it 
is unique among crystallizable viruses in being trans- 
mitted by an insect—and a biting insect at that. It 
now appears that it may be transmitted by a large 
variety of insects provided that they have biting 
mouth parts and, apparently, no salivary glands. 
The insect —virus relationship does not seem to be 
purely mechanical, as a preliminary delay in the 
development of infective power of about one day is 
usually necessary. Using purified virus mixed with 
sucrose, it is possible to feed the insects artificially 
and to study the host-virus relationships in this way. 


Properties of the Virus Proteins 


The original method of purification of the turnip 
yellow mosaic virus described by Markham and 
Smith has been found unsuitable during the summer- 
time, so a simpler method has been developed which 
is reliable at all times of the year and is not dependent 
upon the temperature of the laboratory. The sap 
from turnip or Chinese cabbage is clarified by the 
addition of exactly 300 ml. of 90 per cent alcohol to 
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Fig. 1. ELECTROPHORETIC PATTERNS OBTAINED ON THE TISELIUS 
APPARATUS : OCNCENTRATIONS 5 MGM./ML. A AND B STATIONARY 


AT pH 3-78 AFTER 3 HR. AT 2°33 VOLtTs/cm. C DESCENDING 
AND D ASCENDING AT pH 4-16 AFTER 5 HR. AT 5-48 VOLTS/cCM. 


each litre, followed by spinning. Under these eo, 
ditions the virus is still in the supernatant liquid 
and is precipitated from it as octahedral crystals 

the addition of half a volume of saturated ammoniyy 
sulphate solution. Further purification may } 
effected by recrystallization from salt solutions, 
large number of salts being suitable for this purpox 


Fig. 2. CELLULOID CENTRIFUGE TUBE AFTER SPINNING AT 12,000 

R.P.M. FOR TWO HOURS, PHOTOGRAPHED BY LIGHT SCATTERED FRox 

VIRUS PROTEINS. A, SOLVENT LAYER; B, VIRUS PROTEIN 
C, VIRUS PROTEIN PLUS NUCLEOPROTEIN 


all depositing the virus as octahedra, or by recrystal 
lization from an acid solution (pH 3-8) of the viru 
in 20 per cent ethyl alcohol. The latter crystallizatio 
must be carried out in the cold at a temperature ¢ 
5° or less. The virus is then deposited as fine needle 
which frequently form globular clusters. These ps 

down on the bottom of the container, and after 

couple of days the mother liquor may be decantet 
without loss of crystals. Yields of as much as | g 

per litre of sap have been obtained from field turnip 
by these methods. 

Virus preparations of this type are highly i 
fectious and are quite uniform in composition. The; 
contain some 15 per cent nitrogen, 2-15 per cen 
phosphorus and 5 per cent of purine-bound pentos 
the latter two being entirely in the form of nuclei 
acid. On electrophoresis the solutions are isoelectri 
at pH 3-75 and contain only one homogeneow 
component at several pH’s (Fig. 1). The examinatio 
of this material in the ultracentrifuge, carried out by 
R. Cecil and A. G. Ogston at Oxford, revealed tl 
presence of two components differing in the ratio 
about 1: 2 in sedimentation constant, the slower @ 
‘top’ component comprising some 20 per cent of th 
whole. 

The Oxford workers were kind enough to prepat 
for us about 8 mgm. of pure (95 per cent) top com 
ponent using the separation cell of Tiselius, Pederset 
and Svedberg’; and when we examined it, it we 
evident that the top and bottom components wet 
different in some of their chemical properties 
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ventually we found that, when solutions containing 
» than 10 mgm./ml. of virus-protein were spun 
,g Sorvall 8.8.1 centrifuge, boundaries formed 
ig. 2) and were sufficiently stable to allow the top 
mponent to be removed by a pipette. The material 
, obtained is only 75-80 per cent pure top com- 
nent, but this purity may be increased to 80-85 per 
nt by @ second spin. In this case only the top 
boundary forms, and the top half of the solution is 
pled. 

By this means we were able to prepare large 
atities of the top component in a state of purity 
wicient for most work, and in a similar way we 
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VStals fave increased the purity of the bottom component 
moOniunfimo 90-95 per cent. 

may Top and bottom components of turnip yellow 
itions, waic virus are similar if not identical in the 





ywing respects. Both crystallize from salt solu- 
ions as octahedra (Fig. 3) and under the electron 
microscope are spheres of similar size, while they 
mth can form micro-crystals on the electron 
microscope grids (Cosslett and Markham‘, and 
published). In solution, too, they seem to be 
he same size, and both are resistant to digestion by 
pancreatic enzymes. The bottom component, how- 
ver, is the only one containing nucleic acid, and the 
bsorption spectra of the two are consequently very 
liferent (Fig. 4). Although complete amino-acid 
alyses are not yet available, preliminary paper 
hromatography’? using several solvents indicates 
hat both proteins contain the same amino-acids in 
imilar proportions. All the evidence which we have 
gests that the protein parts of both components 
identical and that the bottom component differs 
nly in having some 28 per cent of pentose nucleic 
‘id by weight embedded in it in such a way that it 
akes no part in forming the electrostatic surface of 
he molecules. The comparatively acid isoelectric 
int of both proteins seems to be due to the relative 
ponderance of the dicarboxylic amino-acids in the 
protein, a fact which may seem in contradiction to 
he orthodox conception of nucleoproteins. The top 
mponent is therefore the first native virus protein 
ich has been obtained free of nucleic acid. 
By comparing the properties of these two proteins, 
have discovered two distinct biological functions 
{nucleic acid in a plant virus nucleoprotein. First, 
the infectivity of our preparations appears to 
side in the nucleoprotein fraction, since the top 
ponent, even when freshly prepared, does not 
to be infectious. However, experiments using 
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VIRUS PREPARATION, A, AND TOP COMPONENT, B, AT A CON- 
CENTRATION OF 0-1 MGM./ML. IN A 1-CM. CBLL 


different isolation techniques which control the effects 
of our isolation procedure at each stage indicate that 
infection with the nucleoprotein results in the pro- 
duction of the top component as well as a larger 
quantity of nucleoprotein. As yet we can only 
speculate as to the origin of the top component. It 
may represent a stage in the synthesis or the break- 
down of the nucleoprotein, or might even be the 
result of an abortive attempt at multiplication. 
Secondly, a single intravenous injection into rabbits 
of as little as 0-01 mgm. of the nucleoprotein results 
in the production in a fortnight of a precipitating 
serum of titre about 1:16. Sera of extremely 
high antibody content result after injection of larger 
quantities. On the other hand, the top component 
is very much less antigenic, the antibody production 
in response to an injection being not appreciably 
greater than could be accounted for by the small but 
inevitable quantity of nucleoprotein contaminating 
even our best preparations. When solutions of the 
two proteins are made up in equivalent concentra- 
tions, however, it is not possible to distinguish 
between them by means of antisera produced in 
response to the injection of the nucleoprotein. 
Using several antisera from different rabbits, the 
times for precipitation and the position of the optima 
are the same for both components. Over a range of 
antiserum-—virus protein ratios in the region of anti- 
body excess, the weight of antibody combining with 
unit weight of protein is the same within the limits 
of the experimental methods. Thus there is no 
indication that there are any antigenic groupings in 
the nucleoprotein in which nucleic acid is involved. 
This is difficult to reconcile with the fact that presence 










90 


of the nucleic acid greatly enhances the power of the 
protein to stimulate antibody production. 

Although the two prvteins are found in our 
preparations, we have been unable to convert the 
nucleoprotein into native protein plus nucleic acid. 
In every case where nucleic acid is liberated, the 
protein is denatured. It is of interest to note here 
that the protein is denatured in the cold at pH 7 in 
solutions containing more than 30 per cent alcohol 
by volume, and the nucleic acid is left in solution. 
When prepared in this way, the nucleic acid solutions 
evidently contain large thread-like molecules, and if 
the concentration is as much as a few milligrams per 
millilitre they set into jellies. In this way the nucleic 
acid resembles that of tobacco mosaic virus*; but the 
method of isolation is even less drastic and is, in fact, 
the mildest method for the isolation of a pentose 
nucleic acid which we know. 


Insect Relationships of the Virus 


The method of transmission of this virus in the 
field differs from that of all other known plant viruses, 
the insect vector being a flea beetle (Phyllotreta spp.) 
with biting mouth parts instead of the usual sap- 
sucking type of insect, such as aphides or leaf-hoppers. 
This is also the first time a crystallizable plant virus 
has been shown to have an insect vector. The 
relationship between the virus and the insect which 
transmits it has not yet been completely worked out, 
but certain interesting facts have been elucidated. 
Whereas in Nature the transmitting insects are one 
or more species of flea beetle which feed on the turnip 
plant, under experimental conditions several entirely 
different types of insect will transmit the virus. 
These include three or four species of beetles, including 
Pheedon cochlearie, the mustard beetle and its larva, 
the common earwig and two species of grasshoppers. 
These insects have, however, one characteristic in 
common, namely, they all have biting mouth parts. 
A large number of transmission experiments, mostly 
with the larva of the mustard beetle, including some 
using artificial feeding methods, have been carried 
out. For the artificial feeding the larve were desic- 
cated slightly by starving them for twenty-four 
hours. They were then allowed to feed upon drops 
of purified virus solution to which had been added a 
little sucrose. 

These experiments have shown that, as a rule, an 
insect does not become infective after feeding on a 
source of virus until after the lapse of a period of 
24-48 hours. On the other hand, there are exceptions 
to this, in which the processes of feeding on the 
source of virus and infecting the healthy plant can 
be carried out in a total period of ten to fifteen 
minutes. 

For these two types of virus transmission, we 
suggest the following explanation. The rapid type of 
infection can be explained on the assumption that 
the mouth parts are contaminated with virus which 
is thus passively transferred to the healthy plant. 
Some other explanation, however, is necessary for 
the delay of 24-48 hours before infection and the 
subsequent retention of infective power by the insect 
for one or two days more. It seems to be a fact that 
most beetles and their larve do not possess salivary 
glands, and digestion of plant tissue is aided during 
mastication by regurgitation of some of the contents 
of the foregut. During this process some of the virus 
previously ingested would be brought into contact 
with the healthy tissue and thus cause infection of 
the plant. This would explain both the delay in the 
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development of infective power and the retention , 
the ability to infect. Some support for this hypothe 
is given by the fact that in most of the transmitti, 
insects, besides the beetles, the salivary glan:{s 
to be missing or rudimentary. 

Detailed accounts of this and other work on ¢h 
virus will be published elsewhere. 

Our thanks are due to Mr. R. Cecil and lr, 4g 
Ogston for their co-operation in this work. 


Summary 


(1) Some of the unusual properties of turn» yelp 
mosaic virus are described. ' 

(2) This virus is transmitted by biting insects only 
and there appears to be a correlation between th 
ability of an insect to transmit the virus and ¢) 
absence of salivary glands which necessitates 
tation of the contents of the foregut. Artific; 
feeding methods have been successful. 

(3) Two proteins have been isolated from plans; 
infected with this disease and both have been crystal 
lized. One is a nucleoprotein containing 28 per cey 
of pentose nucleic acid, and the other appears to lx 
the same protein without the nucleic acid. 

(4) The nucleic acid may be obtained from ¢ 
virus by a method milder than any so far employe 
for the isolation of a pentose nucleic acid. 
nucleic acid is a very large molecule, probably rod 
shaped. 

(5) It is not possible to differentiate between the 
two proteins by means of serological precipitation 
but, when injected into rabbits, the nucleoprotein i: 
many times as antigenic as the protein. 

(6) Only the nucleoprotein is infectious to plants 
and the presence of combined nucleic acid woul 
appear to be necessary for virus multiplication. 

(7) Both proteins are the same size and shape an 
have identical electrophoretic mobilities. 

(8) This is the first time that a virus protein ha 
been obtained in a native condition, free fro 
nucleic acid. 
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CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 


IHE Chemical Research Laboratory of the 
Department of Scientific and Industrial Research 
has again held a very successful series of ‘open days’ 
On June 29 the Laboratory was visited by the Lon 
President of the Council, Mr. Herbert Morrison, wh 
was received by Sir Edward Appleton, secretary 0! 


‘the Department, Dr. R. P. Linstead, director of the 


Laboratory, and Sir Norman Haworth, chairman of 
the Chemistry Research Board. During the remainder 
of the week there were nearly a thousand visitors, 
including chemists from industry, university labors- 
tories, technical colleges, research and trade associa- 
tions and Government establishments. These visits 
serve to keep the chemical community aware of the 
work of the Laboratory, and enable problems of 
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smmon interest to be discussed. They supplement 


aI. 162 


ention 


’POthesift the published reports of the Laboratory and its 
SMittinge Advisory Board. It may be noted that the reports 
!S appealtfor the years 1938-46 have recently appeared*. 


The exhibits on view in the Laboratory covered 
the whole range of its activities, which include 
oganic chemistry; inorganic chemistry, including 
mdiochemistry ; corrosion of metals, including 
microbiological corrosion, and high polymers and 
plastics. The semi-scale laboratories and engineering 
yorkshops were also open to inspection. 

The research work of the Corrosion Section attracted 
a large number of visitors. The main equipment of 
the Section, namely, the high- and low-speed rotor 
assemblies and the moving-belt apparatus for 
whieving accelerated corrosion, were on show. In 
the field of atmospheric corrosion, attention was 
particularly directed to a new ‘condensation’ type of 
st whereby comparisons can be made of protective 
methods; also to studies of special alloy steels. 
Electrochemical studies of immersed corrosion were 
m view, and recent advances in the technique of 
stripping natural protective films were demonstrated. 
Interesting discoveries have recently been made at 
the Laboratory on organic corrosion inhibitors. The 


on th 


rT. ALG 


? Yello 


ts Only, 
yeen the 
and th 


regurgi 
Artifie 


1 plant 
Crystal 
per cen 
Ts to 


‘Om thd 
oployed™ inclusion of these in cooling liquids for internal com- 
|. Tha bustion engines and wrapping materials was demon- 
ly rod strated. A particularly interesting exhibit showed the 
incorporation of an organic inhibitor into rubber latex. 
een th@a The Microbiology Section illustrated the problem 
itation—y st by the external corrosion of iron pipes in clay 
otein ig soils. This is especially serious to-day because of the 
extensive post-war programme for laying rural water 
plants mains and gas and water systems for new housing 
would estates. The virulent type of corrosion which occurs 


n. in clay is due primarily to the activity of anaerobic 
sulphate-reducing bacteria. Recent work at Tedding- 


pe an 
ton suggests that these bacteria may also be respon- 
in hag sible for much of the internal corrosion experienced 
) from with soft moorland waters. The exhibits illustrated 
the fundamental properties of the bacteria, which are 
4s qggr Multative autotrophs. Their remarkable morpho- 


logical changes were shown by electron micrographs. 
) Laboratory and field work on protective measures 
were also demonstrated. 


40, 43% §=6Research in organic chemistry at the Laboratory 

covers a wide field, and investigations in coal tar 
_J..a§g have been in progress for more than twenty years. 
da This work is now being concentrated in three 


directions. One group is concerned with the isolation 
and identification of the individual constituents of 
various coal tar fractions. For this purpose extensive 
ise is made of high-efficiency fractional distillation. 
A notable exhibit comprised a battery of packed 
N distillation columns all operating at pre-selected 
constant pressures and capable of a very high 

the standard of performance. A second team is con- 


earch cerned with the collection of fundamental reference 
lays § data for pure compounds. 

Lor § Chemical processes and the design of chemical 
, whe plant depend to-day to an ever-increasing extent on 
ry olf the availability of reliable physico-chemical data. 
f the} These are very scanty in the field of coal tar con- 
an of stituents, and this part of the Laboratory’s pro- 
inder gramme aims at filling the gap. Research in this 
itors,§ field was illustrated for pyridine of 99-9 per cent 
bora-§ purity. The composite all-glass apparatus used for 
ocia-§ the manipulation and transference of pure com- 
rs pounds under vacuum and for the measurement of 
the 


s of camer Research, 1938 to 1946. (London: H.M. Stationery 
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boiling point, freezing point, vapour pressure, etc., 
was on view. This equipment incorporates an auto- 
matic barostat which will maintain pressures constant 
to at least 0-025 mm. mercury. Other apparatus 
displayed included an automatic recorder for freezing 
point determination and an ebulliometer, both of 
which employ a thermistor for the detection of small 
temperature changes. In this way differences of 
temperature of 0-001° C. can readily be recorded, 
and the equipment can be applied to the measure- 
ment of chemical purity. One exhibit which excited 
special interest was a miniature platinum resistance 
thermometer capable of reading temperatures to 
0-001° C. This has been constructed in collaboration 
with the Physics Division, National Physical Labora- 
tory. 

The objective of the third group is to develop new 
industrial outlets for neglected constituents of coal 
tar. This was illustrated by work on the dehydro- 
genation of acenaphthene and the conversion of the 
product, acenaphthylene, into polymers of interest 
to the plastics industry. Among the exhibits by this 
group was a reference collection of more than a 
hundred pure coal tar compounds. 

The Laboratory is now preparing to synthesize 
organic intermediates on a small scale in order to 
assist in.the application of isotopic tracers to chemical, 
medical and biological problems. Work is in hand 
on both heavy and radioactive carbon ; this involves 
the synthesis of useful compounds from simple carbon 
sources such as barium carbonate or potassium 
cyanide in which a proportion of the carbon consists 
of C'* or C'*. Syntheses with the radioactive isotope 
C'* have been undertaken in collaboration with the 
Radiochemical Centre, Amersham, members of the 
staff of which are at present working at Teddington. 
The elaborate apparatus, required for these studies 
was on view; it demonstrated the value of the 
Laboratory’s skilled glass-blowing service. 

Other exhibits in the organic chemical field 
illustrated the part played by the Laboratory in the 
early development of the new synthetic fibre 
‘Terylene’ (polyethylene terephthalate). The work 
of the Laboratory in the preparation and purification 
of methyl-silicon intermediates was illustrated and 
samples of a heat-resistant material were on show. 
The ability of methyl chlorosilanes to render glass 
and cellulose water-repellent were strikingly demon- 
strated. 

Inorganic chemistry has of late been a compara- 
tively neglected branch of the science; but many 
recent technological developments, including the 
discovery of atomic energy, have helped to revive 
interest greatly. This revival was illustrated at the 
Laboratory by a number of exhibits, prominent 
among which was one on recent work on the analytical 
chemistry of uranium and thorium. Examples of the 
increased interest in very pure and less common 
metals were provided by exhibits of recent work on 
pure vanadium, gallium and germanium. 

Great interest was shown by visitors in the 
Laboratory’s work on high polymers and plastics. 
Recent research on ion-exchange resins, originally 
discovered at Teddington in 1935, was illustrated. 
An attractive exhibit showed the preparation of 
sulphonated cross-linked polystyrene in bead form. 
Work on the problem of swelling of polymers, and 
on the mechanical properties of reinforced plastics, 
was also on view; and the very successful recent 
development of synthetic adhesives at the Laboratory 
was illustrated. 
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Special attention is given at the Laboratory to the 
development of physical and other special techniques 
of general usefulness. This was illustrated by demon- 
strations of spectrographic equipment, including a 
double-beam infra-red» spectrograph, radiometric 
methods, microanalysis, chromatography, polaro- 
graphy and other modern techniques. 


IMMUNITY TO VIRUS DISEASES 


N July 1 at Cambridge, during the course of the 

scientific meeting of the British Medical Asso- 
ciation, the Section of Pathology discussed “The 
Prophylaxis of Virus Infections with Special Refer- 
ence to the Use of Vaccines”. 

For some human virus infections, such as rubella 
and infectious jaundice, there is not yet available a 
susceptible laboratory animal—or even a susceptible 
egg !—and vaccines are thus at present unattainable. 
For others, such as (within limitations) influenza, 
inactivated vaccines are available; these are safe, 
but do not give enduring immunity. For others, such 
as smallpox and yellow-fever, living attenuated 
viruses are available, and these give rise to immunity 
of longer duration. Dr. C. H. Andrewes, who opened 
the discussion, held up the 17D strain of yellow-fever 
as an example of an ideal vaccinating agent, a 
standard to which we should like all vaccines to 
attain. It gives but trifling reactions, and immunity 
is long-lasting after a single dose. Later in the dis- 
cussion, however, Dr. G. W. M. Findlay pointed out 
one flaw in its perfections—a difficulty in preserving 


its potency without rigorous attention to technique. 

Dr. Andrewes devoted chief attention to the com- 
plications introduced by the existence of serological 
races of some viruses, particularly influenza and 


poliomyelitis. Within the two distinct groups of 
influenza viruses, A and B, there exist serological 
races, sufficiently divergent to be of importance from 
the points of view of epidemiology and vaccine- 
prophylaxis. Very potent vaccines can be made from 
embryonic fluids of infected fertile eggs, inactivated 
with formalin. In 1943 such vaccines effected four- 
fold reduction in the incidence of influenza A in 
trials in a number of centres in America ; in 1945-46 
they had done even better in a B outbreak, apparently 
decreasing incidence ten- to twenty-fold. In 1947 
they were quite, or almost, useless against the 
prevailing influenza A both in America and in Britain. 
This failure was almost certainly due to an antigenic 
divergence of the current A strain from those incor- 
porated in the vaccine. More work on the potentialities 
of the influenza viruses for antigenic variation is 
necessary, before one can advocate general use of 
vaccines. In particular, there is ignorance as to 
whether there are limited numbers of defined types 
or whether the viruses are antigenically labile ; also 
as to whether ‘new’ races spread about from country 
to country. To study this latter aspect, the World 
Health Organisation has lately set up a World 
Influenza Centre in London with the function of 
collecting, distributing and studying strains from 
all over the world. 

Dr. Andrewes briefly discussed the possible appli- 
cation of the ‘interference phenomenon’ in control of 
virus infections and mentioned experiments in ferrets 
by Dr. Gledhill and himself; in these an innocuous 
influenza B strain had suppressed the symptoms of 
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infection by an active A strain given within the nex; 
two or three days. 

Prof. R. Hare, who followed, took a very pessi. 
mistic view of the prospects of successful vacc ination, 
particularly against influenza. He emphasized pag; 
failures, particularly of vaccine trials in 1947, eve, 
going so far as to wonder whether killed virugg 
would ever be of value in immunizing man. Varioy 
methods of improving their activity have beep 
reported—the use of the intradermal route, adsorp. 
tion on to calcium phosphate and other substances, 
and mixture with oil. The amount of virus in vaccines 
has been increased by various concentrating pro- 
cedures. Yet no consistent success can be reported, 
Antigenic variation among the viruses further 
confuses the issue. Prof. Hare felt that, if this is ajj 
vaccines made in eggs can do, he would rather have 
the eggs to eat. Despite his gloom, he did not dispel 
the thought that if the vagaries of antigenic variation 
of influenza virus could be understood, the prospects 
might be a good deal brighter. : 

Prof. W. I. B. Beveridge, the recently appointed 
professor of animal pathology at Cambridge, thought 
that much depends on how effective is the contact 
between an attacking virus and antibody. Against 
general infections such as the exanthemata and most 
insect-borne virus diseases, such contact is good and 
prompt; immunity is enduring and the possibility 
of vaccination good. Viruses like the common cold 
and influenza, which probably never reach the blood. 
stream, make poorer contacts and the prospects are, 
therefore, less favourable. He believes that allergy 
plays an important part in mobilizing the body's 
defences quickly, and he discussed methods of pro. 
curing such a favourable allergic state. Attenuation 
of viruses to make an effective, safe vaccine is a 
noble ideal, but is a process difficult to control. There 
may, as in rinderpest, be a rapid transit from a state 
of insufficient attenuation to one in which immunizing 
power also is lost. A degree of attenuation just right 
for some breeds of cattle may be too drastic or not 
drastic enough where other breeds are concerned. He 
thinks that, as regards living viruses, recall or 
‘booster’ doses of vaccine may achieve no immunity- 
boost unless and until the recipient’s immunity has 
fallen to quite a low level. 

Dr. Stoker discussed reasons for failures of immun- 
ization against smallpox, such as neglect of many 
people to be revaccinated after infancy. He particu- 
larly stressed that the so-called immune response was 
an index of sensitivity, not immunity, and should be 
regarded as equivalent to failure to ‘take’. Only with 
vesiculation accompanying a take of primary or 
accelerated type does immunity rise satisfactorily. 
Vaccinia p tions contain an agglutinin for 
certain red blood cells, and antibodies to this hen- 
agglutinin develop in immune people. Increase in 
such anti-hemagglutinin titres of serum may be 4 
useful guide to what is happening after revaccination. 
Vaccinia grown in fertile eggs should be given more 
trials. It is perhaps less stable than calf lymph, but 
on the other hand could be produced much more 
rapidly in an emergency. Dr. Stoker also referred 
briefly to Kaposi's varicelliform eruption, some case 
of which he thinks are due to generalized vaccinia in 
eczematous contacts of vaccinated people. Some of 
Dr. Stoker’s remarks might have afforded useful 
propaganda for an anti-vaccinationist, had he not 
begun with the warning that they applied only t 
failures of vaccination in individuals: its value 
inducing herd-immunity was not in doubt. 
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In the subsequent discussion, Dr, Findlay ranged 
over several centuries in search of apt news-items 
about viruses. He also pointed out that yellow-fever 
immunization in West Africa had been of crucial 
strategic importance during the Second World War. 
There was discussion by several speakers of the 
twenty-year-old theory that immunity persists only 
while live virus persists in the body—a theory which 
may be held as a dogma but certainly awaits proof. 
The role of contaminating hyaluronidase-producing 
cocci in improving vaccinia ‘takes’ was discussed by 
Dr. Lack and others. A number of speakers empha- 
sized that future progress in active immunization 

inst viruses is closely bound up with exploitation 
of the fertile hen’s egg. Progress hitherto has been 
chiefly noteworthy overseas. Speakers hoped that 
commercial firms in Britain would see to it that we 
do not lag behind in this important field of endeavour. 

This was an active and useful discussion, not least 
because, unlike those in some other sections—or so 
we are told—speakers commendably kept within the 
prescribed time-limits for their speeches. 


OBITUARIES 


Sir D*Arcy Thompson, C.B., F.R.S. 


Wuen D’Arcy Wentworth Thompson died at the 
age of eighty-eight, in his home in St. Andrews on 
June 21, his passing left a gap in many circles that 
had few points of contact with each other, for he had 
a wider range of intellectual interests and attainments 
than almost any other scientific man of our time. By 
profession he was a zoologist, and there have been 
few more learned; but he had a quite unusual 
familiarity with the whole circle of the sciences, joined 
to an inherited aptitude for, and love of, the classical 
tongues, and he was constantly surprising his friends 
by his unexpected knowledge of recondite corners of 
literature, history and art. He wrote and spoke in a 
style of effortless felicity, a trifle Victorian perhaps, 
but, as some of us think, none the worse for that. 
He loved teaching and he taught to the very last, for 
even in his final illness' he gathered his honours 
students in his sick-room for talks that none of them 
will forget. 

It is impossible here even to summarize the activ- 
ities, so varied, of so long a‘life. He was born on 
May 2, 1860, at Edinburgh. His father, also D’Arcy 
Wentworth, was classical master in the Edinburgh 
Academy and afterwards professor of Greek in 
Queen’s College, Galway ; he is still remembered by 
lovers of a polished style and of liberal ideas on 
education for his ‘““Day-dreams of a Schoolmaster’’. 
His mother, Fanny Gamgee (who died when he was 
born), belonged to a family distinguished in science 
and in medicine. After preparatory schooling (which 
included informal ‘Nature study’ on Saturday after- 
noons long before the term was invented) he was sent 
to Edinburgh Academy, a school the pupils of which 
have gained fame in all walks of life. He himself 
has recorded that of his own classmates one was 
awarded the Victoria Cross, one received a peerage 
and a seat in the Cabinet, four became fellows ‘of 
the Royal Society and one a Royal Academician. 

On leaving school at the age of seventeen, he 
matriculated as a medical student in the University 
of Edinburgh, where he was introduced to scientific 
zoology by Sir Wyville Thomson, then lately re- 
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turned from the Challenger expedition. But it was 
with a classical scholarship that, two years later, 
he went up to Trinity College, Cambridge, and while 
there he helped to ‘work his passage’ by coaching 
men in Greek. He was one of the band of eager 
students who gathered round F. M. Balfour and 
Michael Foster, then laying the foundations of the 
modern Cambridge school of biology. He took a 
first class in Part II of the Natural Sciences Tripos 
and for a year demonstrated in Michael Foster’s 
laboratory. 

In 1884, at the early age of twenty-four, D’Arcy 
Thompson was appointed professor of biology (later 
altered to natural history) in the recently founded 
University College in Dundee. When, in 1897, after 
embittered disputes and litigation, the College was 
made one of the constituent colleges of the University 
of St. Andrews, he became a member of the Senate, 
and, twenty years later, on the retirement of Prof. 
W. C. M’Intosh, he was translated to the senior chair 
in the United College at St. Andrews. His tenure of 
the chairs at Dundee and St. Andrews extended to 
sixty-four years, a record that, under modern con- 
ditions, will not be repeated. 

Some dates alone must stand for the stages of his 
scientific career. In 1896 and again in 1897 he went 
to the Bering Sea as member of the British — Ameri- 
can inquiry into the fur-seal fishery, and in the latter 
year he was British representative on the international 
conference on the subject at Washington. For these 
services he received the C.B. in 1898. In the latter 
year he was appointed to the Fishery Board for 
Scotland and remained a member until the abolition 
of the Board in 1939. He was one of the British 
representatives on the International Council for the 
Study of the Sea from its beginning in 1902, and he 
edited and contributed largely to the Scottish section 
of its reports. He also wrote many papers on fishery 
statistics and oceanography in the “Scientific In- 
vestigations” of the Scottish Fishery Board from 
1913 until 1931. 

When D’Arcy Thompson went to Dundee, he at 
once began to assemble a teaching collection for the 
illustration of his lectures, which were never bound by 
the fetters of the ‘type system’. At that time the 
Dundee whaling industry had not quite come to an 
end, and several of the whaling skippers were per- 
suaded to bring back to him a large amount of 
vertebrate and invertebrate material, much of it of 
great value and interest. With the addition of col- 
lections obtained on his visits to the Bering Sea he 
got together a museum of arctic zoology which at 
the time had no equal in Britain. 

It was in 1908 that a short paper in Nature on 
“The Shapes of Eggs and the Causes which Determine 
Them” gave the first published intimation of a line 
of inquiry that had long engaged his thought and 
on which he had accumulated masses of notes. In 
1917 he published his book “On Growth and Form”. 
This remarkable work at once attracted attention, 
not so much for the novel ideas it contained (though 
these were many) as for the mass of illustrative 
material it brought together from writers ancient and 
modern, many of whom the average zoologist had 
never heard of. The perfect pellucidity of its writing 
and the way in which it made problems, essentially 
mathematical, comprehensible to the non-mathe- 
matician, attracted many readers. It speedily went 
out of print and had the distinction, rare for a scien- 

tific book, of appearing in second-hand book cata- 
logues at ten times its published price. Its central 
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theme is the inquiry how far the form and structure 
of living things can be interpreted in terms of the 
physical forces acting within the life-time of the 
individual organism. It appeared at a time when 
increasing attention was being paid te this ‘causal 
morphology’ as distinguished from the ‘historical 
morphology’ which was the almost exclusive study 
of the period that preceded it. Sir D’Arcy was much 
too wise and experienced a naturalist to imagine 
thet such an interpretation would take us all the 
way, but some of his followers were less cautious. 
In his second, much enlarged, edition, published in 
1942, he has to add a warning; in the end, he says, 
“the twofold problem of accumulated inheritance, 
and of perfect structural adaptation, confronts us 
once again and passes all our understanding”’. 

A striking testimony to the influence of this book 
on @ younger generation of biologists is given by the 
volume of “Essays on Growth and Form presented 
to D’Arey Wentworth Thompson”, edited by Prof. 
W. E. Le Gros Clark and Prof. P. B. Medawar, 
published by the Clarendon Press in 1945. 

This is not the place, even if I had the knowledge 
necessary, to assess the value of Sir D’Arcy’s studies 
on the natural history of the ancient world. His 
“Glossary of Greek Birds” appeared in 1895, and a 
second edition in 1942: his translation of Aristotle’s 
“Historia Animalium” was published in 1910 and 
his “Glossary of Greek Fishes” in 1945; the repute 
of these and his numerous shorter papers on classical 
subjects may be gathered from the fact that he was 
president of the Classical Association in 1929 and of 
the Scottish Classical Association in 1935. The list 
of his honorary degrees, honorary memberships, 
lectureships, medals and so forth is far too lengthy 
to be given here, ranging, as it does, from Aberdeen 
to Johannesburg and from Boston to Delhi. He was 
elected to the Royal Society in 1916, was a vice- 
president during 1931-33, and awarded the Darwin 
Medal in 1946. He was president of the Royal 
Society of Edinburgh during 1934-39. He flew 
to India at the end of 1946 as one of the four 
delegates sent by the Royal Society to the meeting 
of the Indian Science Congress in Delhi; but the 
strain of the journey was too much for his years 
and he never completely recovered his health. He 
was knighted in 1937. 

Sir D’Arcy was a man of very striking presence 
with a resonant and beautifully modulated voice 
which made his lectures and addresses a pleasure 
to listen to. 

Lady Thompson and her three daughters are 
assured of the sympathy of his innumerable pupils 
and friends in all quarters of the globe. 

W. T. Carman 


Sm D’Arcy THOMPSON was not the only man of 
science in his generation who ‘kept up his classics’ 
and pursued them in connexion with his professional 
work. Other biologists were Sir Edward Poulton and 
Dr. F. A. Dixey. But Sir D’Arcy’s studies were on an 


ampler scale. Both his “Glossary of Greek Birds’’, 
published forty years ago and recently in a well- 
groomed second edition, and his “Glossary of Greek 
Fishes”, reviewed in these columns only a few months 
since, are the classical books of reference in their 
subject, and illustrate his wide range of literary 
scholarship as well as his tireless industry. They are 
supported by a rich flow of smaller articles and notes 
covering @ wider field, and by invaluable services as a 
member of the staff of the revised ‘Liddell and 
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Scott”. Two examples will illustrate his range and 
versatility. He was the first to make geometricg) 
sense of Herodotus’ description of the Great Pyram; 
and to show how its form was related to the procegges 
of its construction. And his knowledge was at his 
instant di I referred to him some years ago 
at the request of a distinguished surgeon, the | ‘omerie 
description of the death-struggle of Nestor’s chario; 
horse, struck through the forehead by an arroy, 
The reply came by return of post—‘‘written in the 
laboratory’: the arrow had grazed the cere}ellum, 
and the convulsive movements of the limbs, caugj 
the horse to roll over and over, were precisely wha; 
were to be expected. He had seen the same ceath. 
struggle in a rabbit, and dissected out the fata 
pellet from an identical wound. 

On the low shore of Lake Superior, the train nearly 
left behind three of the party, plucking wild ragp. 
berries. My snapshot bears the legend, “Berries and 
beavers”. Joun L. Myres 


Prof. B. E. Livingston 


Wrrs the passing of Burton Edward Livingston 
early this year, plant physiology in the United 
States has lost a distinguished figure. Himself an 
indefatigable investigator, he devoted much time and 
energy to the stimulation of scientific research and 
the promotion of co-operation and intercourse among 
his fellow men of science. From 1920 onwards he was 
® member of the executive of the American Associa. 
tion for the Advancement of Science, for fourteen 
years as secretary, and became its chairman in 194]. 
He served on the National Research Council. Among 
many other activities he took a prominent part in 
the foundation, in 1924, of the American Society of 
Plant Physiologists; he was elected one of its first 
vice-presidents and wag the first to be elected life 
member under the Charles Reid Barnes Foundation. 
The esteem in which the Society held him as an 
investigator was very appropriately indicated when 
in 1946 it conferred on him the Stephen Hales Award, 
since his chosen field was the quantitative study of 
the water relations of plants, in which Stephen Hales 
was the pioneer. 

Livingston’s interest in this aspect ef plant 
physiology was established at the very beginning of 
his career. Having graduated at Michigan in 1898, he 
went to Chicago as fellow and assistant in plant 
physiology. Five years later, at the age of twenty- 
eight, he published his book on “The Role of Diffusion 
and Osmotic Pressure in Plants’. A visit in the 
summer of 1904 to the recently established Desert 
Laboratory of the Carnegie Institution at Tucson, 
Arizona, provided the material for his “Relation of 
Desert Plants to Soil Moisture and to Evaporation” 
(1906), in which the scheme of his later work was fore- 
shadowed. A short period with the U.S. Bureau of 
Soils and three years at Tucson preceded his appoint- 
ment in 1909 to the chair of plant physiology at 
the Johns Hopkins University, which he occupied 
until his retirement in 1940. 

Livingston’s contributions were marked by compre- 
hensive grasp and clarity of analysis. He emphasized 
from the first the dynamic aspect of the relations 
between plants and their environment. His approach 
was primarily that of a physiological ecologist : the 
influence of Schimper is evident in his early work. He 
‘was impressed by the complexity of the environment 
and the interaction of factors in their influence upon 
the plant. He held the separate measurement of 
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those factors to be insufficient in the study of plant 
distribution and adaptation ; so he sought methods 
of assessing their integrated effects. He introduced 
the dynamic concepts of the water-supplying power 
of the soil and the evaporating power of the air. 
His porous porcelain atmometers (evaporimeters) 
with standardized spherical bulbs have been very 
widely used. He sought to measure the water- 
supplying power of the soil by inserting osmometers 
in it. Although he may have over-estimated the 
mobility of capillary water, his experimental approach 
was sound and stimulating. Connected with these 
investigations was his introduction of the auto- 
imigator, & porous pot supplying water to the soil 
st a predetermined capillary potential. 
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As physiologist he sought to express the water 
relations of plants in terms of quantitative physical 
laws, as affected by variations of water content and 
internal resistances as well as by external factors. 
As ecologist he aimed at correlating the distribution 
of vegetation with the quantitative data and at giving 
precision to otherwise vaguely defined distinctions. 
This is the keynote of “The Distribution of Vegetation 
in the United States as related to Climatic Con- 
ditions”, which he published with Forrest Shreve in 
1921. 

The long series of papers which emanated from 
Baltimore during the thirty years of his tenure are 
ample proof of the stimulus of his leadership. 

D. THopay 


NEWS and VIEWS 


Egyptology in the University of Liverpool’: 
rof. A. M. Blackman 


Wits the retirement, on reaching the age-limit, of 
Dr. Aylward M. Blackman from the Brunner chair 
f Egyptology, which he has held since 1934, the 
University of Liverpool loses a fruitful teacher and 
a valued contributor to a number of branches of 
ancient Egyptian studies. Born at Norwich in 1883, 
and a keen student of Egyptology from the age of 
sixteen, Dr. Blackman was educated first privately, 
then at St. Paul’s School, London, and Queen’s 
College, Oxford, where in 1906 he took a first class 
in Oriental Studies. During 1906-14 and 1920-21 
he took part in or directed excavations and recording 
in Egypt (Oxyrhynchus, Abydos, Meir, El-Amarnah) 
and the Sudan (Survey of Nubia, Buhen, Faras, 
Sesebi). During 1912-18 he was Laycock Student 
of Egyptology of Worcester College, Oxford. Since 
1935 he has been joint editor, with Prof. J. P. 
Droop, of the Annals of Archeology and Anthropology, 
and during 1922-35 was a member of the Council of 
the Royal Asiatic Society. From 1936 on he has 
been special lecturer in Egyptology in the University 
of Manchester. His publications have been numerous ; 
chief among them are four volumes on “The Rock 
Tombs of Meir” (1914-24), with about eighty plates 
drawn by himself, and volumes on the Lower Nubian 
temples of Denddr, Derr and Bigeh. Other works 
deal especially with Egyptian myth and ritual. 
He has done much to present Ancient Egypt to 
a wide public. All Egyptologists will hope that it 
will be possible for Dr. Blackman to continue his 
Egyptological researches for many years to come. 


Mr. H. W. Fairman 


Dr. BLACKMAN’s successor is Mr. Herbert Walter 
Fairman, who has been an active worker in the field 
since 1929 (war-service excepted). Mr. Fairman was 
born at Clare, Suffolk, in 1907; but he spent his 
early years in Egypt, where his father was a muission- 
ary. He was educated at. Goudhurst School, Kent, 
going eventually to the University of Liverpool, where 
he studied Egyptology under the late Prof. Peet. 
For the next ten years he took part in excavations 
conducted in Egypt and the Sudan by the Egypt 
Exploration Society—at the cemetery of the Buchis 
bulls at Armant, 1929-31 ; at}El-Amarnah, 1930-36 ; 
at Sesebi, 1936-38; at Amarah ~/est, 1938-39 and 
1947-48. In 1937 he became the Society’s field 
director. At Armant and El-Amernah he was 


primarily responsible for the publication of the 
inscriptions. The need to interpret the difficult late 
writing of the Ptolemaic and Roman inscriptions 
relating to the Buchis bulls led him to specialize in 
the texts of those periods, and he has become one of 
the very few contemporary authorities on them. Dur- 
ing 1940-47 he was e in war-time duties at 
the British Embassy, Cairo, and while there he gave 
many lectures on Ancient Egypt to troops in his 
spare time. It is hoped that his teaching duties at 
Liverpool will leave him opportunities to continue 
his researches into the texts of the latest periods, 
which ‘contain many remarkable matters not gener- 
ally known even to Egyptologists. 


Chemistry at the University College of North 


Wales, Bangor : Dr. Stanley Peat, F.R.S. 


Dr. Stantey Peat, reader in organic chemistry in 
the University of Birmingham, has been elected to 
the chair of chemistry at the University College of 
North Wales, Bangor, University of Wales, in 
succession to Prof. E. D. Hughes, who is going to 
University College, London (Nature, April 3, p. 511). 
Dr. Peat had a distinguished career as a student of 
King’s College, Newcastle, University of Durham, 
which he entered with a State Scholarship and the 
Earl Grey Scholarship in 1921. He graduated with 
first-class honours in the University of Durham in 
1924 and was awarded the Saville Shaw and the 
Freire-Marreco Medals on graduation. He there 
joined the research school of Sir Norman Haworth, 
and eventually followed him to the University of 
Birmingham. His first joint publication in 1926 was 
on & revision of the structural formula of glucose. 
After obtaining his doctorate he was appointed 
lecturer in the Department of Physiology in the 
Medical School of Birmingham under Prof. I. de 
Burgh Daly, and published several papers in physio- 
logical journals on histamine. In 1934 he transferred 
to the teaching staff of the Department of Chemistry 
at Birmingham and engaged in constitutional studies 
of the polysaccharides. Outstanding among his pub- 
lications are: his proof by synthesis of the con- 
figuration of glucosamine, the constitution of maltose, 
the studies of the mechanism of inversion of con- 
figuration in the sugar group, and especially the 
study of the enzyme systems responsible for the 
synthesis and degradation of starch. This latter 
work has led to the isolation of the Q-enzyme which 
is responsible for the biosynthesis in the presence of 
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phosphorylase of the major component of starch, 
amylopectin. He has shown, moreover, that the 
Q-enzyme from potato converts the amylose to 
amylopectin, and he has devised an elegant method 
for the separation of the two components of starch. 
His more recent work has been on the photochemical 
degradation of carbohydrates, which has opened up 
what is practically a new field of investigation, the 
main features of which appear to be an indication of 
the reversal of the photosynthesis of starch. He 
has served as the English editor of the international 
publication “Advances in Carbohydrate Chemistry”’. 


Royal Society of Medicine : 
Sir Henry Dale, O.M., G.B.E., F.R.S. 


Tue Royal Society of Medicine elects its president 
annually, and he may be re-elected for a second year. 
The practice has been to offer the presidency in 
turn to a physician, a surgeon and a specialist. This 
year it has been the turn of the specialist, and Sir 
Henry Dale, the distinguished former director of the 
National Institute for Medical Research, and presi- 
dent during 1940-45 of the Royal Society, has been 
elected ; this is the first time that a man whose 
chief claim to distinction has been in the field of 
pure science has been elected. The Royal Society of 
Medicine, like so many learned bodies, originated 
from meetings of a group of young men in London 
eager to discuss their work. It was founded in 1805, 
and its chief purpose has always been “the cultivation 
and promotion of physic and surgery, and all the 
branches of science connected with them”. It re- 
ceived a Royal Charter in 1834. During iis first 
century, the Society was mainly active in London, 
but in 1907 a number of medical societies joined 
forces with the Royal Medico-Chirurgical Society of 
London, as it was then called, to form the present 
well-established body, and a Supplemental Charter 
was given it. The Society now has some 9,000 fellows, 
of whom more than 1,200 are overseas; all national- 
ities are represented. The Society functions through 
twenty-four specialized sections, which hold some 
two hundred meetings between them every year. 
Members of the Society are justly proud of its library, 
which has a record of great activity. Apart from 
the provision of books, it has been able, through a 
grant from the Rockefeller Foundation, to give sub- 
stantial assistance in the restoration of medical 
libraries which had suffered through the War, by pro- 
viding microfilm copies of journals now out of print. 


Air Photography and Archzology 

THE importance of air photography for the 
archeologist cannot be exaggerated. Not only does 
it permit accurate plotting of the visible monuments 
of an area to be made when detailed maps of the 
district are inaccurate or non-existent, but further it 
frequently indicates where ancient monuments now 
disappeared had once stood. Let us suppose a 
building, say, a Roman villa, once occupied an area 
of ground. Where the foundations had been dug the 
soil would have been disturbed, and, though perhaps 
nothing is visible now above ground, below the soil 
much brickwork, ete., would still occur. Corn or 
other crops on the field where the villa had been 
would grow somewhat differently as to height and 
density where the foundations lie, and would thus 
mark out as it were on a plan where they were. On 
the ground nothing can be seen; from thé air the 
whole is clearly set out. Messrs. Kodak are to be 
congratulated on the exhibition of such photographs 
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which has been arranged at their premises in Regen 
Street, London, and is open to the public uni 
July 21. An excellent explanatory pamphlet by Dp 
J. K. St. Joseph, illustrated by a number of actug 
air photographs, has been issued. There are als 
maps showing where the various sites appearing jp 
the exhibition occur. Such well-known localities ag 
Stonehenge and Avebury havs been include:. 


Biological Research Institute, Tihany 


Tue Director-General of Unesco, Dr. Julian 
Huxley, during his four-day visit to Hungary 
guest of the Hungarian Government, spent June 13 
at the Biological Research Institute at Tihany, Laks 
Balaton (see Nature, 158, 456; 1946). Dr. Huxley 
was interested in the success of the efforts, made 
immediately after the cessation of fighting and during 
the inflation, which have resulted in a Research 
Institute capable of publishing, each year since 1945, 
the Archiva Biologica Hungarica, containing some 
thirty-five papers in congress languages (mostly jn 
English). He approved the idea which had here been 
followed of assembling in one Institute the greatest 
possible variety of biological disciplines, and showed 
himself keenly aware of the many advantages of 
such a system, especially in small countries. Dr, 
Huxley was interested to hear that several research 
workers were to go to the Institute for a period, 
Two places are reserved for invited Russian bio. 
logists ; two English men of science are going for 
the summer and autumn and two Finnish biologists 
are also expected. 


Exchange of War-tin.e Periodicals with Germany 
Errorts are still being made by the Foreign Office 
to make possible the exchange in bulk of periodicals 
issued during the Second World War by British 
learned societies, universities, and other institutions 
with those published by similar bodies in Germany. 
These efforts are more likely to be effective if in- 
formation concerning the numbers of publications 
involved can be supplied. Interested librarians are 
accordingly asked to notify either the Director of 
the Association of Special Libraries and Information 
Bureaux, 52 Bloomsbury Street, London, W.C.1, or 
the Secretary of the Library Association, if they have 
not already done so: (a) of the total number of 
volumes or of periodicals issued during the 
War and held by them for exchange with German 
institutions, and (6) of the numbers which they 
should receive in return, indicating clearly whether 
it is known that these German publications are avail- 
able for exchange purposes. The returns should be 
headed: “German exchange”. It should be under- 
stood that the information asked for relates only to 
the war-time accumulation of periodicals for ex- 
change. Future exchanges must be arranged by 
institutions in the two countries privately. 


Benjamin Franklin as Printer and Publisher 

Vow. 92, No. 2 of the Proceedings of the American 
Philosophical Society (1948) is devoted to studies of 
historical documents in the library of the Society at 
Philadelphia. Chief among these is a paper by W. E. 
Lingelbach on new source material regarding Ben- 
jamin Franklin’s activities as printer and publisher 
both during the first half of his life and in his later 
years. Much of the material relates to his interests 
in Philadelphia during 1728-66, the most interesting 
being concerned with his printing activities in Passy. 
This latter includes a unique collection of more than 
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Regen hundred brass stencils, apparently used by 
i. te oklin in the study and designing of type, as well 
b ‘~~ , inventories of fonts cast at Passy and of type and 
ret Biber printing materials purchased from the leading 
re ~ inglish, French and possibly Dutch type-founders. 
wring ;, gpther articles in this number include Prof. G. 
ition "By inard’s study of Franklin as negotiator, December 
“B77, Prof. P. A. W. Wallace’s appreciation of H. E. 
Muhlenberg’s work as botanist, Prof. T. D. Cope’s 
ote “Collecting Some Material about Charles Mason 
j od Jeremiah Dixon’’, the astronomers and geodetic 
Julian yveyors, and Prof. I. J. Cox’s account of the 

a Freeman Red River Expedition of 1806. 





Lake Eiccrablishment of Hardwoods in Britain 


Huxley 





Many will welcome the small Forestry Commission 
samphlet No. 2 of the Forest Operations Series (who 
‘avents these cumbersome titles ?) on the “‘Establish- 
ment of Hardwoods’? (London: H.M. Stationery 
(Office. 9d. net). The small area of 35,000 acres only 
was afforested or replanted in Britain with various 
hardwoods during the first twenty-five years of the 
reatest forestry Commission. A bulletin recording the in- 
howed pormation so far gathered on the subject of sowing 
ves of gud planting to form the new plantations was in the 
~ Dr press just before the outbreak of war, but was 
search destroyed during the bombing of London. The 
Yering, present one has been prepared from a report of Mr. 
» bio. AH. Popert, acting conservator in the south-west 
ng for { England, as a result of a tour of the Commission’s 
hardwood plantations. It is perfectly well known 
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= that the raising and tending of young hardwood 
crops, save in exceptionally favourable circumstances 

many of habitat, are more difficult and call for more ex- 


Office § petience than is required for conifers. The bulletin 
dicals § gives notes on the chief timber species—oak, beech, 
ritish @ 2, Sycamore, sweet chestnut, birch and alder. It 
also deals with the treatment of coppice woods and 


m4 devastated woodlands ; on these latter subjects, some 
if in. Y2o have lived with and studied coppice areas may 
tions | differ from the views contained in the paper. Asa result 
s are § °f war-tirae and present-day fellings of the fine hard- 
or of § Woods, it is noted that the “Establishment of broad- 
ation @ aved trees is likely to assume increasing importance 
1, org 2 British Forestry”. 
re “Not poppy, nor mandragora. . .”” 
+ the “An Index of Modern Remedies’’, by William Mair, 
‘man § as, since it was first published in 1941, been useful 
they § % the medical and pharmaceutical professions, to 
sther § Whom alone it is issued. The appearance of a new 
vail. § edition (Fourth Series, 1948. Scottish Chemist, 240 
d be § Albert Drive, Pollokshields, Glasgow, 8.1; and from 
ider- § Messrs. H. K. Lewis and Co., Ltd., 136 Gower Street, 
ly to London. 3e.) will therefore be welcomed. This new 
ex. § edition contains, as well as a few recently coined 
| by § names of remedies, a valuable article on the 1948 
edition of the British Pharmacopeia, with lists 
of the 250 new admissions to this publication and of 
the omissions from it. There is also a useful list of 
ican § costly and essential drugs now exempted from the 
s of § purchase tax. As Mr. Mair rightly says in his intro- 
y at J ductory note, no physician or pharmacist can nowa- 


E. § days be familiar with the names, composition and 


action of all the pharmaceutical preparations on the 
sher § Market, and he has set out to give this information 
ater | in a handy and well-indexed form. He also gives, by 
ests § Means of a key, the names and addresses of manu- 
‘ing § facturing chemists and the preparations which they 
ssy. | make. Using this book, one realizes how many names 


some drugs nowadays have, the changes these names 
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have undergone and how different they may be in 
different countries. Pentothal, for example, is now 
thiopentone soluble B.P. and U.S.P., and aminacrine 
hydrochloride B.P. used to be, and no doubt still is 
in some quarters, acramine, monacrin or acramine 
yellow. The maze of names given to the antimalarial 
drugs and to the sulphonamides and their derivatives 
are here sorted out, and a short supplement lists 
special injection solutions for parenteral therapy. 
More than half the book is devoted to a classification 
of various remedies according to their mode of action. 
In this section the statement that phenothiazine is 
an anthelmintic of low toxicity needs modification. 
As Prof. J. H. Gaddum says in his foreword, this 
book is a valuable guide and provides information 
not easily obtained elsewhere, even in more expensive 
books. 


Pfund Issue of the journal of the Optical Society of 
America 


Tue October 1947 issue of the Journal of the Optical 
Society of America is the largest issue of the journal 
ever to be published and was specially called the 
“Pfund Issue’. It consists of articles written by 
Prof. A. H. Pfund’s former students and colleagues 
and is a tribute to him on his retirement from active 
teaching at the Johns Hopkins University. An 
advance copy of this issue, together with a ‘scrap- 
book’ containing the letters which accompanied the 
manuscripts of the articles when they were submitted 
for publication, was presented to Prof. Pfund at the 
dinner held during the thirty-second annual meeting 
of the Society in October last. A photograph of 
Prof. Pfund is on the opening page, and the first of 
the twenty-three articles in the issue is by Prof. 
R. W. Wood, who writes on “The Use of Echelette 
Gratings in High Orders’’. Two of the articles are 
actually by Prof. Pfund himself and co-workers, but 
he was unaware that his colleagues had submitted 
the papers for a special issue of the Journal. They 
deal with selective infra-red gas analysers and with 
optical scattering by dielectric powders. The other 
articles include: a historical note on the rate of a 
moving clock by H. E. Ives; a spark light-source 
of short duration by J. W. Beams and others; an 
optical study of acoustic fields near diffraction edges 
by J. C. Hubbard and others ; and practical methods 
of making and using multilayer filters by Mary 
Banning. 


Hot-wire Vacuum Switches 


Sunvic Controis, Lrp., 10 Essex Street, Strand, 
London, W.C.2, manufacturers of vacuum switches, 
temperature control and associated equipment, have 
recently issued a 16-page illustrated pamphlet 
describing their hot-wire vacuum switches. The 
Sunvic hot-wire vacuum switch is contained within 
an evacuated glass tube not much larger than an 
ordinary radio valve, and is a non-arcing electric 
relay, the operation of which depends on the fact 
that when an electric current is interrupted by the 
separation of two surfaces in a vacuum no arc is 
formed. The movement necessary to close or open 
the switch is quite small and is provided by the 
thermal expansion of a special steel wire through 
which a control current of some 25-60 m.amp. is 

The switch contacts are tungsten and are 
normally held apart against a compressed spring, 
which is released by the expansion of the hot wire. 
The operating characteristics of many different forms 
of hot-wire vacuum switches with various time delays, 
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closing currents and current-carrying capacities are 
listed, and twelve different standard circuit and 
wiring diagrams are shown. The hot-wire vacuum 
switch is capable, in various sizes, of handling up to 
10 kW. at 440 volts, and is suitable for controlling 
alternating or direct currents up to 30 amp. and 
voltages from 10 to 600. 


J. J. Thomson on “*Cathode Rays’’ 


Tue text of J. J. Thomson’s historic Royal 
Institution lecture of April 30, 1897, on “Cathode 
Rays”, has been reproduced in full in the November- 
December issue of the American Journal of Physics 
as the contribution of the American Association of 
Physics Teachers to the Electron Jubilee celebrations 
(see also Nature, 160, 776; 1947). It will be recalled 
that it was in this lecture that J. J. Thomson, after 
discussing Lenard’s, Perrin’s and some of his own 
experiments on the charges carried by cathode rays, 
concluded that “the size of the carriers [of electrical 
charge] must be small compared with the dimensions 
of ordinary atoms and molecules”. Further, that 
from his experiments on the deflexion of cathode 
rays, he was able to deduce a value for m/e which, 
quoting from the final words of the lecture, was “of 
the same order as the value 10-’ deduced by Zeeman 
from his experiments on the effect of a magnetic 
field on the period of the sodium atom”’. 


Italian Polar Research Institute 

A new polar institute, Istituto Geografico Polare, 
has been formed in Italy under the directorship of 
Dr. 8. Zavatti. The Polar Record for January—July 
announces that the aims of the institute are: (1) to 
widen knowledge of all polar areas ; (2) to encourage 
interest in polar affairs in Italy and to publish 
Italian contributions to polar knowledge; (3) to 
form a polar library; (4) to publish a monthly 
periodical, Il Polo; and (5) to publish maps of 
scientific value on polar regions and a series of 
“Polar Classics”. The first number of JI Polo came 
out in February 1946. The address of the new 
institute is Istituto Geografico Polare, Porto 
Potenza Picena, Macerata. 


Pathogenicity of Aspergillus nidulans 


THERE are numerous reports in medical literature 
of infection of man and other animals by spevies of 
the fungal genus Aspergillus. Pathogenicity of A. 
fumigatus is comparatively well known, and A. 
nidulans has occurred in circumstances which seemed 
to implicate it as a cause of disease. Dr. Charles H. 
Drake has studied the latter species in a recent paper 
(Mycopathologia, 4, Fasc. 2, pp. 103; 1948). He 
finds that the fungus is pathogenic to rabbits, causing 
initially a purulent inflammation with abscess 
formation. Subsequent injections may give rise 
directly to tubercles, in which the fungus changes 
morphologically to give actinomycetoid granules. 
Cell-sap of A. nidulans is not toxic to rabbits, but 
stimulates the formation of precipitins. This species 
does not appear to be pathogenic to guinea pigs, 
which fact might explain some earlier uncertainty 
about its disease-producing character. 


Land-mine Detectors 

FOLLOWING @ request, received early in 1940, by 
the Scientific Advisory Committee of G.H.Q. Middle 
East for work to be undertaken on the design and 
construction of land-mine detectors, Dr. Lawrence 
Balls, then chairman of the Committee, together 
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with Mr. J. H. Cole, and with the assistance 
military personnel, produced, and tried out in actual 
operations, several successful models. In an artic, 
entitled “Land-mine Detectors designed at (Gizg” 
which Dr. Bails contributes to the June number oj 
Reme, the journal of the Corps of Royal Electrica) 
and Mechanical Engineers, details are given of th 
construction, performance and characteristic featun 
of these land-mine detectors. They were of varioy, 
sizes, the large models suitable for road clearanes 
and the smallest for surgical applications, such q 
shrapnel detection in wounds. The Mark IV design 
was first used, but was s ed by an original 
design due to Dr. Balls, consisting of twin search. 
coils, thus giving double sensitivity. Coils of aboy 
12-in. diameter were found convenient for ordinary 
field detectors, and of about §-in. for surgical us. 
Operating on the heterodyne principle, a frequency 
of one megacycle per second proved most useful, 
with a frequency ratio of two-thirds to produce the 
audio-frequency beat-note. Segmented screening, 
twin oscillators, and a low-loss chassis were the three 
main characteristics of the ‘twin’ design. The earthed 
screen surrounding a search-coil was cut, usually, 
into twelve segments, each segment being separately 
connected by a thin wire to a central earth on the 
chassis. The two identical search-coils, mounted 
together in the same plane, were inductances of 
separate oscillatory circuits, driven from a single 
twin-triode valve. Passage of the coils over a metal 
object caused the beat-note, somewhat lower than 
middle C, to be altered downward by one coil and 
upward by the other, thus causing the headphone 
note to change suddenly from a progressively lowering 
growl to a falling high shriek as the object passed 
from one coil to the other. The weight of a one-man 
detector is naturally a matter of practical importance, 
and a prototype, of which two copies were flown to 
Britain in 1943 but too late to be considered for 
production, and which was made of wax-boiled 
wood though designed for production in plastics, 
weighed only 14} Ib., of which the batteries accounted 
for more than half. 


Mathematical Tables for Science and Industry 


Tue lack of the relevant mathematical tables for 
investigations in the physical, chemical and engineer. 
ing sciences, in mathematics and in industry may well 
delay progress, and steps are being taken to meet 
the difficulty. Much work in this field has been done, 
and tables of a fundamental nature have been pro- 
duced by the British Association through its Mathe- 
matical Tables Committee. These activities have now 
been transferred to the Royal Society on the invite- 
tion of the British Association, and a special Royal 
Society Mathematical Tables Committee has been 
established to continue and extend the earlier work. 
The Committee would be glad to receive suggestions 
from industrial research groups, from individual 
investigators and from Service departments relating 
to existing needs in their special fields. Requests 
for assistance may be met either by advice as to the 
most economical way of producing the desired tables, 
or by an undertaking to produce the tables under 
the auspices of the Royal Society, or, in exceptional 
cases, by a grant towards the cost of tabulation of 
to make possible the publication of important tables 
which may exist only in manuscript. In the first 
instance inquiries should be addressed to the Assistant 
Secretary, Royal Society, Burlington House, London, 
W.L. 
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ongress of the Universities of the Common- 


wealth 

Tae sixth Congress of Universities of the Common- 
ealth will be held at Oxford during July 19-23. 
‘ome three hundred delegates are expected to attend, 
nd observers have been appointed by Unesco, the 
jnited States and various learned institutions. 
4mong the topics to be discussed are: relations of 
he State and the universities; inter-university 

ations ; a critical review, from the points of view 
fa historian, a philosopher and a sociologist, of the 
«ructural and moral changes produced in modern 
weiety by scientific and technological advance ; the 

ance of research and teaching in universities ; 
veneral plan for colonial higher education ; extension 
{the university secondment scheme. The Congress 
: being preceded by a private conference, held at 
pristol during the past week, of executive heads of 
iversities. 
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ifth Commonwealth Entomological Conference 


Prior to the War, Imperial Entomological 
Nonferences were held in London at five-yearly 
atervals, but because of the War it is now thirteen 
sars since the last one assembled. The Fifth Com- 
monwealth Entomological Conference, to be held in 

ndon during July 22-30, will be attended by forty- 
two delegates, eleven representing the United King- 
om, nine the Dominions and twenty-two the 
lonies, Protectorates, Dependencies and Southern 
hodesia. All meetings, with the exception of certain 
business meetings to be held on July 22 and 30, will 
be open to the public. The Conference has been 
convened by the Executive Council of the Common- 
wealth Agricultural Bureaux and organised by the 
(ommonwealth Institute of Entomology, which is 
one of the constituent bodies of the former organisa- 
tion. With the exception of one meeting to discuss 
lant quarantine, all other topics selected for dis- 
ussion have been chosen because they relate to 
some branch of applied entomology in which out- 
tanding developments have occurred since the last 

‘onference which met in 1935; they include in- 
cticides, biological control, estimation of insect 
populations in the field, control of insects in stored 
products, tsetse control, locusts and grasshoppers. 
Further particulars can be obtained from the director 
f the Commonwealth Institute of Entomology, 
British Museum (Natural History), Cromwell Road, 
London, S.W.7. 


Conference on Biology and Civil Engineering 


A Conference on Biology and Civil Engineering will 
be held at the Institution of Civil Engineers during 
September 21-23. This conference is intended prim- 
wily for members of the Institution and others 
engaged in civil engineering work where the problem 
of the effect of vegetation is an important factor. 
Papers will deal with research and other work carried 
out not only in Great Britain, but also in New Zealand, 
South Africa, Holland and the British West Indies. 
Among the topics for discussion are: causes, effect 
and prevention of soil erosion ; effect of vegetation 

effect of vegetation in 

use of vegetation to 

» sand dunes; effect of vegetation on the 
settlement of roads and structures ; algal growth and 
gineering design. All meetings will be held at the 
stitution of Civil Engineers, from which further 
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University of London: Appointments 


Tue following appointments in the University of 
London have been announced: Dr. J. L. D’Silva, 
reader in physiology at St. Bartholomew’s Hospital 
Medical College, to the University chair of physiology 
tenable at the London Hospital Medical College, as 
from October 1; Mr. C. H. Gray, lecturer in bio- 
chemistry at King’s College Hospital Medical School, 
to the University chair of chemical pathology tenable 
at the School, as from April 1; Dr. H. A. Magnus, 
director of the Pathology Department and morbid 
anatomist to King’s College Hospital and to the 
Medical School, to the University chair of morbid 
anatomy tenable at King’s College Hospital Medical 
School, as from April 1. 


University of Sheffield 

Mr. 8. C. Goopwry has provided £600 per annum, 
under covenant for seven years, to provide, through 
the Cutlers’ Company, a fellowship in the University 
of Sheffield which will be known as the Goodwin 
Fellowship for postgraduate work in engineering or 
metallurgy, to be offered in each of the next seven 
years. Sach fellowship will be awarded by the 
Cutlers’ Company, on the recommendation of the 
Senate of the University. The value of each fellow- 
ship will be £300 a year, tenable for two years. 

The Council of the University of Sheffield has 
made the following appointments : C. R. K. Blundell, 
lecturer in geology ; T. Summerfield King, lecturer 
in anatomy; A. A. Carlyle, lecturer in physiology ; 
John Fiddes, assistant lecturer in physics; Gilbert 
Y. Kenedy, research worker in the Department of 
Pathology under the auspices of the British Empire 
Cancer Campaign. 


University of Aberdeen 

Tue honorary degree of doctor of laws has been 
conferred by the University of Aberdeen on the 
following, among others: Dr. G. A. Currie, vice- 
chancellor of the University of Western Australia ; 
Lord Dudley Gordon, president of the Institution of 
Mechanical Engineers; and Sir John Boyd Orr, 
director-general, United Nations Food and Agri- 
culture Organisation. 

The degree of doctor of philosophy has been con- 
ferred on the following, the title of the thesis pres- 
ented appearing in brackets: C. H. Gimingham 
(““Life-Form in Plants and the Structure of Plant 
Communities”); N. Grassie (“A Study of the 
Thermal Degradation of Polymethyl-methacrylate’’) ; 
H. G. M. Hardie (“Studies on Phosphate Fixation in 
Soil”); R. J. Hay (“The Kinetics of the Gas Phase 
Polymerisation of some Vinyl Derivatives’’); Shih- 
Chen Liang (“The Study of Wood Anatomy within 
the Genus Laria and the Influence of Internal and 
External Factors Thereon’’) ; Muriel Mackay (“Some 
Aspects of the Photo-polymerisation of Methyl- 
methacrylate”); A. McLaren (“Certain Aspects of 
Free-radical-initiated Polymerisations’); C. R. 
Masson (““Osmometry of High Polymer Solutions”’) ; 
Gargestwari Narayana Subba Rao (‘“Physico-chem- 
ical Investigations on the Muscle Proteins of some 
Commercial Species of Fish caught in North-East 
Scottish Waters”) ; J. C. Robb (“The Kinetics of the 
Interaction of Atomic Hydrogen with Olefines’’) ; 
J. D. Stewart (““A Comprehensive Survey of the 
Mathematical Education of Engineers’); R. B. 
Whyte (“The Photosensitisation of Polymerisation in 
the Liquid Phase’); G. W. Youngson (“The Syn- 
thesis of Branched-chain Polymers’’). 
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Royal Commission for the Exhibition of 1851: 
Awards 


THE Commissioners for the Exhibition of 1851 have 
announced the award of Overseas Science Research 
Scholarships for 1948 to the following (the subject 
and place of research are given in brackets). On the 
recommendation of the University of Toronto: A. C. 
Hollis-Hallett (physics, University of Cambridge). 
On the recommendstion of the University of Mel- 
bourne: N. N. Greenwood (physical chemistry, 
University of Cambridge). On the recommendation 
of the University of Sydney: Miss D. C. Davison 
(plant biochemistry, University of Cambridge); and 
P. B. Treacy (nuclear physics, University of Cam- 
bridge). On the recommendation of the University 
of New Zealand: C. F. Coleman (nuclear physics, 
University of Cambridge or Birmingham); D. S. 
Coombs (geology, University of Cambridge); and 
E. 0. Hall (physics, University of Cambridge). On 
the recommendation of the University of Delhi: 
R. P. Bambah (mathematics, University of Cam- 
bridge or London). On the recormmendation of the 
University of the Punjab : Miss M. Mehtab (cytology, 
University of Edinburgh). 


Institution of Electrical Engineers: Officers for 
1948-49 


Tx following officers and new members of Council 
of the Institution of Electrical Engineers have been 
elected to take office on September 30: President : 
Mr. T. Graeme N. Haldane; Vice-Presidenis: Mr. 
A. J. Gill, Col. B. H. Leeson ; Honorary Treasurer : 
Mr. E. Leete ; New Members of Council: Mr. &. E. 
Goodall, Mr. H. W. Grimmitt, Mr. J. Hall, Dr. W. G. 
Radley, Dr. H. W. H. Warren, Mr. E. L. E. Wheat- 
croft, Mr. M. W. Humphrey Davies, Mr. A. V. Milton. 


Douglas Lea Memorial Lecture 


As a memorial to the late Dr. Douglas Edward 
Lea, the Hospital Physicists Association has decided 
to found a memorial lecture, to be given biennially 
during one of the meetings of the Association, by a 
worker of distinction in the field to which Dr. Lea 
had made many outstanding contributions, namely, 
the actions of radiation on living cells. The lectures 
will be open to the public, and the Association has 
set up a Trust Fund to cover the expenses of these 
lectures in perpetuity. Any income in excess of that 
required to meet the expenses of the lectures will be 
devoted to scientific research or publication. Friends 
of the late Dr. D. E. Lea who may wish to contribute 
to this Fund are asked to communicate in the first 
place with Mr. J. W. Boag, Medical Research Council, 
Hammersmith Hospital, London, W.12, who will 
notify them of the way in which contributions should 
be made. 


Announcements 


Tue King in Council has approved of a charter 
granting full university status to the University 
College of Nottingham. Lord Trent, president of the 
College, will be the first chancellor; Mr. B. L. 
Hallward, head master of Clifton College, will be 
vice-chancellor. 


Tue Hungarian Academy of Science has established 
an Eétvés Medal in commemoration of the hundredth 
anniversary of the birth of the famous Hungarian 
physicist, Lorénd Eétvés. The first Eétvés Medal has 
been awarded to Prof. J. Barnéthy and Dr. M. 
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Forr6 for their outstanding achievements in the pe 
of cosmic radiation. 


Tae James Scott Prize for 1948 of the Roy, 
Society of Edinburgh was presented to Prof. Herb. 
Dingle at the ordinary meeting of the Society held , 
July 5, 1948, at which, in terms of the Prize, Prog 
Dingle delivered an address on “The Nature , 
Scientific Philosophy”. The Neill Prize (1945-47 
was presented in absentia to Dr. Robert Broom, fj 
his contributions to our knowledge of the fogs 
vertebrates of the Karroo Beds of South Africa, 


Dr. 8. L. Hora, director of the Zoologica! Surye 
of India, has been appointed an honorary member ¢ 
“**s Lands Plantentuin” by the staff of the scientif 
institutes of south-east Asia constituting this body 
The letter from Dr. L. G. M. Bass Becking, direct, 
of the Botanic Gardens, Buitenzorg, giving thi 
announcement, makes appreciative reference to Dr. 
Hora’s contributions to tropical zoology, to the spirit 
of co-operation and friendship he is always able t 
convey to colleagues abroad, and to the need f 
scientific men in south-east Asia to join forces jy 
promoting reconstruction measures. 


THE managers of the Royal Institution have mad 
the first appointment to the Science Research 
Scholarships of the Institution offered to candidates 
from overseas universities. One of these scholarships 
is to be awarded each year on the advice and recom. 
mendation of the Science Scholarships Committee of 
the Royal Commission for the Exhibition of 185) 
and the award for 1948 has been made to Miss 
Philippa Marion Glasgow ; Miss Glasgow is a physical 
chemist, and holds the degree of M.Sc. of the Univers. 
ity of New Zealand. 


Tue following have been elected to Beit Fellowships 
for Scientific Research of the value of £400 per 
annum each, tenable at the Imperial College of 
Science and Technology: P. W. M. Jacobs, for 
research in physical chemistry under the direction 
of Prof. H. V. A. Briscoe; M. J. M. Bernal, for 
research in applied physical chemistry under the 
direction of Sir Alfred Egerton. 


Txe Flatford Mill Field Centre of the Council for 
the Promotion of Field Studies, 10 Exhibition Road, 
London, 8.W.7, will be formally opened by the chair. 
man of the Carnegie United Kingdom Trust, Mr. 
E. Salter Davies, on July 23. 


WE have received a copy of No. 1 of Vol. 2 of 
Quarterly Reviews, published by the Chemical Society 
(price to non-fellows, 8s. per number or 25s. per 
annum). It contains, in 91 pages, articles by H. N. 
Wilson and J. G. M. Bremner on “Disproportionation 
in Inorganic Compounds”, by D. V. N. Hardy and 
N. J. L. Megson on “The Chemistry of Silicon 
Polymers”, by L. J. Haynes on “Physiologically 
Active Unsaturated Lactones”, and by A. D. Walsh 
on “Far Ultra-Violet Spectra, Ionisation Potentials, 
and their Significance in Chemistry”’. The publication 
is intended to be of interest to chemists generally 
and not only to workers in the fields reviewed. A 
limited number of additional subscriptions for Vol. 2 
can be accepted. 


Erratum. We regret that the illustration accom- 
panying the communication entitled “Eye Move- 
ments During Monocular Fixation” by Drs. Mary P. 
Lord and W. D. Wright (Nature, July 3, p. 25) has 
been printed upside down. 
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rerun’ LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 







He Yl for opinions expressed by their correspondents. 
held, No notice is taken of anonymous communications 
L8, Prof 


ture offole of the Hydroxyl Group in the Gelation 


945-08 of Aluminium Soaps in Hydrocarbons 
Om, ful Jy most of the early investigations, aluminium 
© fossif oaps were prepared by aqueous metathesis between a 



















ca. ~luble soap and an aluminium salt. As pointed out 
by McBain', the result of reaction between a weak 
wid and a weak base is not likely to produce 
astable salt. The tendency of aqueous solutions of 
aluminium salts to precipitate aluminium hydroxide 
over a range of pH is well known, so some at least of 
wap prepared by aqueous metathesis is likely to con- 
sist of fatty acid adsorbed on to precipitated alum- 
nium hydroxide. Analogous to the alumino silicates, 
alums, etc., one could associate a co-ordination num- 
br of four or six with aluminium, giving many 
different possibilities of co-ordination with fatty acid 
rdical, undissociated fatty acid and water. When 
the effect of pH, heat and method of preparation on 
> made uch a heterogeneous system? is considered, it is not 
search wurprising that results are difficult to duplicate. 
lidate™ At ordinary temperatures, soaps prepared by the 
rshipey above method have a negligible solubility in hydro- 
‘ecom-# carbons, and tend to gel. On the other hand, a fatty 
tee off wid and an aluminium alcoholate, when moisture is 
18518 rigorously excluded, react exothermically to give a 
Miss product which is extremely soluble in benzene and 
ysicalf does not gel. A study of benzene solutions of these 
ivers-§ aluminium ‘soaps’ prepared in the absence of water 
has given some interesting results. In each case the 
soap’ is prepared in situ, and so the solution contains 
some free alcohol. 

(1) The addition of very small amounts of water 
uses &@ marked gelling and increase in viscosity 
even at low concentrations of soap. A quantitative 
ctionl sudy of this is presented in the accompanying graph. 
; for in this case the equivalent of two molecules of fatty 

the seid per molecule of aluminium alcoholate, Al(OR),, 
was allowed to react in a soluticn containing 2-66 
per cent aluminium sec. butylate, and the viscosity 
was plotted against the number of molecules of water 
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a per atom of aluminium. The viscosity is anomalous 
Mr.§ 42d is therefore given as the time of fall of a 3/32-in. 

diameter steel ball through 5 cm. of the system. 

Within experimental error, it can be seen that in 
2 off each case, the viscosity rises to a steep maximum 
‘iety at the equivalent of one molecule of water per atom 
perf of aluminium, and then falls sharply until at about 


. N.f the equivalent of 2 moles of water precipitation of 


tion soap begins. The position of the maximum viscosity 
and is independent of the relative or total amounts of 
icon § fatty acid and alcoholate allowed to react together ; 
ally § however, in the region of 1-0 mole of fatty acid per mole 
ulsh ¥ of alcoholate, precipitation and heterogeneity make 
als, { results unreliable. The highest maximum is produced 


‘ion f by 2 moles of fatty acid per mole of alcoholate. 

ully§ (2) It is possible to obtain reproducible, rather 
Aff unstable solid monolayers by spreading on water a 

|. 29} benzene solution of soap, prepared anhydrously as 

above. The compressed monolayers, which will 

stand pressures up tO 50 dynes per cm. for a few 


od minutes, show an area of 19 A.* per molecule of fatty 
Pp aid, provided the molecular ratio of fatty acid to 
a aleoholate exceeds 1-5. Below this, a considerable 


decrease in area is observed, indicating that fatty 
acid has been removed from the surface. 





NATURE 


10] 








80 








Viscosity (sec.) 





40 


\ 








20 

















05° 10 1 


Pi 
5 
Mol. water per atom of aluminium 


CURVE 1, BUTYRATE ; 2, CAPROATE ; 3, DECANOATE ; 4, LAURATE ; 
5, PALMITATE 

Results further confirm the conclusions of other 
workers':* that the aluminium tri-soap, empirically 
AL(OF),, does not exist, and that at most two fatty 
acid molecules react with one of alcoholate to give 
a di-soap mono-alcoholate Al(OF),OR. The change 
in viscosity, on addition of water to the freely flowing 
solution of the anhydrously prepared soap, demon- 
strates the essential part played by the hydroxyl 
group in the gelation of aluminium soaps in hydro- 
carbons. The fact that the water reacts exothermic- 
ally, releasing alcohol, and that the product of re- 
action is similar in all properties to the di-soap pre- 
pared by aqueous metathesis, leaves little doubt that 
a hydroxy compound is being formed. 

Robinson and Peak‘ have shown that aluminium 
alcoholates exhibit fourfold polymerization, 
[Al(OR),],, in organic solvents such as benzene, 
naphthalene and butyl alcohol, and offer inconclusive 
evidence that this polymerization persists in the 
vapour state. They have suggested a stable octa- 
hedral structure for these alcoholates, which, when 
modified*, may be written : 

R R 
oO R oO 


| | | 
RO—Al——-O—— Al—OR 


R—O O—R 


| ’ 
RO—AIl+—O———-Al—OR 


| | | 
O R O 
R R 
This structure would account satisfactorily for the 
stability, low melting points and boiling points and 
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other properties of aluminium alcoholates. “It in- 
dicates, too, that two alcoholate groups would react 
differently from a third; this partially steric effect 
could account for the difficulty of replacing three 
alcoholate groups by fatty acid. 
On replacement of —OR by —OH, a more strongly 
R 


electronegative group, the co-ordinate bond —O-Al 
is enormously weakened, allowing the possibility of 
disruption of the closed-ring polymer and the forma- 
tion of long chains by hydroxyl bonding. Obviously 
this chain formation, and so gelling, is at a maximum 
when one —OH group is attached to each aluminium 
atom, and begins to fall off as other compounds such 
as water, amines, phenols, etc., which compete for 
hydroxyl bonds, are introduced. This agrees with 
practice. The lack of gelling power shown by alum- 
inium mono-soaps can be explained by intra-mole- 
cular hydroxyl bonding. 

An aluminium soap hydrocarbon gel can then be 
considered as made up of very large molecules loosely 
held together by (1) hydroxyl bonds, (2) Van der 
Waals attraction of long hydrocarbon chains. That 
a balance between these two types of bond exists is 
shown by the fact that equal concentrations (by 
weight) of soaps of varying chain-length show little 
variance in visco-elastic properties, as compared with 
the large differences shown by the equimolecular 
concentrations of the different long-chain soaps (see 
accompanying graph). 

The influence of a third possible linkage, from the 
carboxyl group of the soap, C=O-+Al, is being in- 
vestigated. Details will be published elsewhere. 

We are grateful to the chief scientist, Ministry of 
Supply, for permission to publish this communication. 

T. S. McRoserts 
J. H. Scuvtman 
Department of Colloid Science, 
University, Cambridge. 
March 10. 

‘McBain, J. W., and McClatchie, W. L., J. Amer. Chem. Soc., 54, 
3266 (1932). 

* Marion, 8. P., and Thomas, A. P., J. Coll. Sci.,1, 221 (1946). Shreve, 
G. W., Pomeroy, H. H., and Mysels, K. J., J. Phys. and Coll. 
Set., 51, 963 (1947). 

* Gray, V. R., Ph.D. Thesis. 

* Robinson, R. A., and Peak, D. A., J. Phys. Chem., 39, 1125 (1935). 

* McBain, J. W., Trans. Farad. Soc., 42 B, 173 (1946). 


Processing Thick Emulsions for Nuclear 
Research 


In the application of the photographic method to 
research in cosmic-ray and nuclear physics, the need 
has always been felt for emulsions of thickness com- 
parable with the range of the particles to be recorded. 
The use of thick emulsions has been greatly restricted, 
however, by the difficulties met in processing them. 
It has been possible to use plates with emulsions 
200u thick but, using conventional methods, the 
degree of development is found to be much greater 
at the top than at the bottom of the emulsion. It 
follows that the grain density, in the tracks of part- 
icles of the same ionizing power, varies with the 
depth of the track; a result which leads to great 
difficulty in interpreting the experimental material 
even in experiments where it is possible to use short 
exposures so that complications due to fading are 
not present. We give here a brief outline of a method 
of processing which has enabled us to produce a 
nearly uniform development of emulsions 300 
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thick, so that the grain density in the tracks y 
particles in regions of equal ionization does not y 
by more than 10 per cent from the top to the bottoy 
of the emulsion. 

To secure uniform development, we must in prin. 
ciple make sure that the developer has time to per. 
meate the emulsion before it acts. This might be 
achieved by soaking for a long time in @ develope 
which acts very slowly (by reason, for example, 
low concentration of alkali, high concentration 9 
restrainer, or low temperature). Alternatively, we 
may attempt to separate the processes of permeation 
and development. We have done this by cold soaking 
followed by rise of temperature, making use of the 
fact that the rate of permeation has a lower temper. 
ture coefficient than the rata of development. 

The procedure is as follows: the plates are fir 
soaked in water and then in cold developer. The 
temperature is next raised with the plates protected 
from a further increase in the concentration of the 
developing agent. After a suitable period of develop. 
ment, further action is checked in a cold stop bath; 
and the fixing is begun in a cold solution, the tem. 
perature of which is afterwards raised (see Fig. 1), 
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Fig. 1. GRAPH OF TYPICAL OPERATION FOR 300-MICRON PLATES 

The accompanying photomicrographs (Fig. 2) show 
proton tracks at different depths in an emulsion 300. 
thick. The number of grains in the last 200 u is 373 
for the surface track and 361 for that which starts 
at the glass. 

This method, which we call ‘temperature develop- 
ment’ (T.D.), has a greater flexibility than that com. 
monly employed. The conditions of development in 
the ordinary method are determined more by the 
time that must be allowed for the penetration of the 
solution into the emulsion than by any other factor. 
In temperature development, most of the develop- 
ment takes place wher: the temperature is high, after 
the solution is nearly uniformly distributed through 
the plate. This makes it possible to achieve different 
degrees of ‘discrimination’ in the same type of 
emulsion, by varying the temperature and time of 
development and the composition of the developer. 

A stringent test of the advantages of the method 
has been given by observations on f-ray tracks in 
the new Kodak X-ray emulsions. Since the electron 
is highly scattered, it is difficult to find the complete 
track of a 100 keV. electron in an emulsion 501 
thick. In the 100 u and 200 u emulsions, temperature 
development made it possible to follow the 6-ray 
tracks to greater | than in normally developed 
plates. Moreover, by ‘violent’ uniform development, 
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PROTON TRACKS IN A 300-MICRON PLATE. RECOIL PROTONS 
SOURCE. y-RayYy 


Pig. 2. 
PROM NEUTRONS FROM A RADIUM-BERYLLIUM 
BACKGROUND 


PROTON TRACK IN A 700-MICRON PLATE. AVERAGE DEPTH 
HEAVY y-RAY BACKGROUND 


Fig. 3. 
OF TRACK, 680 MICRONS 


itis possible to detect the last grains of electron tracks 
at every depth, even in the Ilford emulsions. 

We cannot give here a standard development pro- 
cedure, for in the experimental plates on which we 
have been working the optimum conditions vary from 
batch to batch of the same nominal type of emulsion, 
and must therefore be found by trial and error. The 
strength of the developer must be adjusted to achieve 
penetration with little development during the cold 
stage, and the temperature raised for a time between 
10 and 40 min., to between 18° and 30° C., according 
to the degree of discrimination required and to the 
composition of the plate. Boron ‘loaded’ plates 
always show considerable unevenness in develop- 
ment. The presence of local concentrations of the 
‘loading’ salt results in ‘islands’ in the tracks, regions 
of exceptionally high grain density, and blistering 
due to local swelling. These drawbacks tend to offset 
the advantages which have been claimed for the 
use of these plates in cosmic-ray work?. 

By diminishing the activity of the developer, and 
increasing the time of cold soaking, 700 » plates were 
processed without great difficulty (Fig. 3). 

At such depths, the optical conditions become 
critical. Inhomogeneities and impurities in the upper 
layers of the emulsion impair the image in the micro- 
scope and lead to apparent ‘scattering’ of the tracks 
below. If the number of ‘events’ in the emulsion is 
too high, ‘deep’ tracks may be completely obscured. 
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Some of the impurities can be removed by thorough 
washing in distilled water. The translucency of the 
emulsion can also be improved by immersing it in a 
second strong fixing solution after it has been washed 
and dried in the normal way. When it is possible 
to look from the other side of the emulsion*, which 
can be done with an ordinary microscope if either a 
stripped emulsion or one backed by thin celluloid 
is used, the maximum thickness which it is possible 
to observe can be doubled. It seems now that the 
limit to the use of very thick emulsion is set by 
optical, rather than processing, difficulties. 

We wish to express our gratitude to Dr. C. F. 
Powell for helpful discussions during the work ; to 
Mr. C. Waller of Ilford, Ltd., and to Dr. W. F. Berg, 
Dr. R. W. Berriman, Dr. R. H. Herz and Dr. 
G. W. W. Stevens of Kodak, Ltd., who prepared ths 
special emulsions for us. We wish also to thank 
Mr. E. Samuel for his invaluable help with the 
photomicrographs. 

C. C. DitwortH 
G. P. 8. OccHIALIN: 
R. M. Payse* 
H. H. Wills Physical Laboratory, 
Bristol. 
May 20. 

* Now at Associated Electrica! Industries Laboratory, Aldermaston. 
* Berriman, Nature, 161, 482 (1948). 

* Lattes, Occhialini and Powell, Nature, 160, 458 (1947). Leprince- 
Ringuet, Krakow Symposium (October 1947). 
* Bates and Occhialini, Nature, 161, 473 (1948). 


Steric Hindrance in Vinyl-Mesitylene 

A NUMBER of workers have observed various 
anomalous properties in nuclear-substituted deriva- 
tives of mesitylene, such anomalies usually being 
ascribed to restricted rotation about the bond con- 
necting the substituent to the benzene ring caused 
by the two ortho-methyl - groups. In particular, 
Adams and Theobald' have resolved §-bromo-$- 
(3-bromo-2,4,6-trimethylpheny])-acrylic acid and the 
corresponding $-chloro - compound into optically 
active forms, and have shown the half-life period of 
the latter to be much greater for the bromo- than 
for the chloro - compound (64 hr. and 200 min. 
respectively). Substitution of hydrogen for the 
halogen atom would clearly make resolution im- 
possible. However, we have recently shown that 
restriction of rotation is still appreciable even with 
such a small ‘blocking’ group as hydrogen, by a 
study of the simplest possible compound of this 
class, namely, vinyl-mesitylene. 

The abnormality of this hydrocarbon, as compared 
with similar compounds in which the vinyl group 
is not ‘blocked’ by two ortho-methyl - groups, is ap- 
parent in the values of most of its physical constants 
such as freezing point, boiling point, refractive index 
and specific dispersion. The ultra-violet absorption 
spectrum shows the typical reduced absorption 
observed by various workers for mesitylene com- 
pounds containing larger groups, such as aceto-*, and 
nitro-*, substituted in the benzene nucleus. The 
infra-red absorption spectrum shows differences from 
the spectra of styrene and meta- and para-methyl- 
styrene in the regions characteristic of vibrations of 
the vinyl group, supporting the hypothesis that 
‘blocking’ in the ortho - positions affects the electronic 
structure. These effects can best be explained in 
terms of restricted retation about the C—C bond 
which attaches the vinyl - group to the nucleus, thus 
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hindering the assumption of a coplanar configuration 
and hence the resonance of the external double bond 
with the nucleus. 

The most remarkable manifestation of this effect 
is the greatly reduced tendency of.this hydrocarbon 
to polymerize, which was first noticed by Klages‘. 
It bas been found to undergo no measurable change 
in two weeks at 100° C., whereas the polymerization 
of styrene and other nuclear-methylated homologues 
containing at least one unsubstituted position ortho- 
to the vinyl - group is about 90 per cent complete 
after two or three days at this temperature. Poly- 
merization to an extremely brittle polymer of low 
molecular weight was effected by heating at 190° C. 
for several days, and also at room temperature in 
the presence of about 1 per cent of stannic chloride 
as catalyst. 

Since 2,6-dichloro-styrene has been reported to 
polymerize readily‘, it is possible that some electronic 
interaction, such as the reversed field effect of the 
ortho-methy] - groups‘, is also of importance in causing 
the stability of vinyl-mesitylene. 

There is @ close analogy in steric terms between 
vinyl-mesitylene and «-methyl-styrene, for, in the 
former, the relevant rotation is hindered by the two 
ortho-methyl - groups, and in the latter the two ortho- 
hydrogen atoms interfere with the methyl - group on 
the rotating propenyl - group. This analogy extends 
to the physical properties and polymerization char- 
acteristics of the two compounds’. 

We are indebted to Dr. H. W. Thompson for the 
infra-red measurements, and to the directors of 
Trinidad Leaseholds, Ltd., for permission to publish 
this note ; a full account of the work will be published 
elsewhere. 

F. R. Buck 

G. T. Kennepy 
F. Morton 

E. M. TANNER 

Trinidad Leaseholds, Limited, 
Central Laboratory, 
King’s Langley, 
Herts. 
March 30. 


: i, B.. and Theobald, C. W., 
* O'Shaughnessy, M. T., and Rodebush, W. T., J. Amer. Chem. Soc., 
62, 2906 (1940). 
* Brown, W. G., and Reagan, H., J. Amer. Chem. Soc., 69, 1032 (1947). 
* Klages, A., Ber., 35, 2245 (1902). 
* Marvel, C. S., e¢ al., J. Amer. Chem. Soc., 68, 861 (1946). 
* Kenner, J., and Morton, F., J. Chem. Soc., 679 (1934). 
’ Cf. Hersberger, A. B., Reid." J.(C., andj Heiligmann, R.{G., Ind. 
Eng. Chem., 87, 1073 (1945). 


J. Amer. Chem. Soc., @, 2388 





Electric Dipole Moments of Some Styrenes 


Tue electric dipole moments, in benzene solution 
at 25°C., of the following nuclear methylated 
styrenes have been measured : 


(I) p-methyl-styrene 
(II) m-methyl-styrene 
(III) 2,4,5-trimethyl-styrene 0- 
(IV) 2,4,6-trimethyl-styrene 0-4 


o° 
wm oo Co 


These values are approximately corrected for atom 
polarization. 
0-63 D for (I). 
examined. 
The moment of toluene is 0-35 D in the gas phase, 
corrected for atom polarization* ; so the values found 
for (1), (II) and (IIT) are consistent with the moment 


Otto and Wenzke' report a value of 
The others appear not to have been 
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of styrene being very small, and with ther being 
very little induction of a moment in the viny]- grouping 
by the o-methy!] - group in (III). Direct measur: ments 
on styrene leave uncertaint y about its momen: ; but 
this is probably not greater than 0-37 D}.*.4.°. 

The moment of (IV) is therefore larger than js 
consistent with the other values. The most obvious 
cause of this anomaly (see preceding communic::t ion ; 
ef. Hampson and co-workers)* is that in (I\) the 
o-methy! - groups prevent the viny! - group assuming a 
configuration co-planar with the benzene ring, as it 
would need to do to be in the best position for form. 
ing =-bonds therewith. 

This explanation implies that the moment of the 
styrene molecule in which x-bonding is prevented may 
be as large as 0-4 D, though there is no evidence as yet 
to show which pole is nearer to the benzene ring. 

If this be so, then whichever is the direction, the 
moment is different from that actually found for 
styrene, and this indicates that the x-bonding in the 
latter causes a moment which may be c. + 6-1 to 
+ 0-4, or — 0-4 to —0-7D; that is, there is a 
——_ electron drift tending to cause either 

-, para- or meta - direction in the ring. The latter 
seems to us unlikely, but until the direction of the 
moment of (IV) has been established, no certain 
answer can be given to this question. 

A further implication is that in the ‘inhibited’ 
styrene either the c-bond skeleton is polar, or the 
moment of the C—H bond is different in benzene 
and in ethylene, or both are true. 

There appears also to be a difference between the 
moments of styrene and of triphenylethylene (0-6 D*), 


* which may arise in the same wa 


We are indebted to Mr. G. T. Kennedy for bringing 
this problem to our notice, and for supplying the 
compounds. 

K. B. Everarp 
L. E. Surron 
Physical Chemistry Laboratory, 
Oxford. 
March 30. 


1 J. Amer. Chem. Soe., §7, 294 (1935). 

* Smyth, C. P., and McAlpine, K. B., J. Amer. Chem. Soc., 65, 453 
(1933). 

* Smyth, C. 
(1931). 

* Lee, S., J. Soc. Chem. Ind., Japan, 43, 190 (1940). 

* Hannay, N. B., and Smyth, C. P., J. Amer. Chem. Soc., 68, 244 (1946). 

*J. Chem. Soe., 10 (1937); 981 (1939). 


P., and Dornte, R. W., J. Amer. Chem. Soc., 53, 12% 





Titration Curves of Hydrogen Micas 


THE titration curves of a number of micas have 
been studied as a part of a scheme of work on the 
electrochemistry of structurally well-known crystals 
in finely ground states. Some typical results obtained 
with muscovite are given below. Details will be 
published elsewhere. 

The finely ground material having particles with 
‘equivalent spherical diameters’ smaller than 2:0 
microns was leached with dilute hydrochloric acid 
to obtain the hydrogen- or acid-mica by the replace- 
ment of the exposed potassiums by hydrogen ions. 
Potentiometric titration curves of hydrosols of this 
hydrogen mica with bases show three inflexions, the 
first of which is often very weak while the other 
two are quite prominent. The pH values at the in- 
flexions as_well as the form of the titration curve 
depend, to some extent, on the nature of the base 
used. Titration with sodium or potassium hydroxide 
gives the first inflexion at a pH between 6-15 and 
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pH 9-0 and 10-5, respectively. A typical titration 
curve obtained on titrating a 1-0 per cent sol with 
potassium is shown in the accompanying graph. The 
initial (dotted) portion of the curve, drawn separately 
on a different scale to bring out the first (weak) 
inflexion clearly, resembles that of a weak acid. 
Pauling’, on the other hand, had predicted a very 
strong acid character of hydrogen mica. 

Practically all the buffer action of the sol, especially 
the buffering beyond the first inflexion, is observed 
at pH values much higher than the range of pH 
(approximately 4-14-5-0) within which aluminium 
hydroxide is precipitated*. No aluminium could be 
detected in the clear supernatant liquid of a mixture 
of the sol and potassium chloride in which the con- 
centration of the salt was as high as 1-0N. This 
supernatant liquid had a much lower pH than the 
pure sol, and it contained an amount of titratable 
acid which is approximately equal to—in some cases, 
it is appreciably less but never greater than—that 
obtained at the first inflexion of the titration curve 
of the pure sol with potassium hydroxide. 

The acidity value calculated at the second inflexion 
of the titration curve of the sol in terms of milli- 
equivalents per 100 gm. of dry matter is, in all cases, 
equivalent to the quantity of potassium ions dis- 
placed from the ground muscovite in preparing the 
hydrogen system, and it indicates that this inflexion 
marks the completion of the neutralization of hydro- 
gen ions acquired by the surface in exchange for the 
exposed potassium ions of the platelets. The acidity 
values calculated at the third and second inflexions 
are as 3:1, the actual velues in the case of the 
specimen the titration curve of which is reproduced 
being, respectively, 16-0 and 47-5 milli-equiv. per 100 
gm. This is just what would be expected if the two 
hydroxyl groups reckoned for each hydrogen ion of 
the above category in the hydrogen mica (to which 
the formula H(AlI,)(Al Si,)O,,(OH), can be given 
in the case of muscovite) reacted with the base at 
the third, or final, inflexion. Actually, for each such 
H ion, two structurally identical OH groups are 
available for interaction with the base through 
hexagonal rings of oxygens. The portion of the titra- 
tion curve between the second and third inflexions, 
therefore, appears to indicate the neutralization of 
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hydrogen ions dissociated from these hydroxyl 
groups. 

The bearing of the above results on the question 
of the nature of heterogeneous acid systems and, 
in particular, on the buffer action and cation-binding 
power of clays and clay minerals which also have a 
micaceous structure, will be fully discussed elsewhere. 

R. P. Mrrra 
K. 8S. RaJAGOPALAN 
Chemical Laboratories, 
University of Delhi. 
‘ Pauling, L., ““The Nature of the Chemical Bond”, 376 (Cornell 
University Press, Ithaca, 1939 edit.). 
* Britton, H., “Hydrogen Ions”, 2, 51 (1942 edit.). 


A Modified lonophoresis Apparatus 


Consden, Gordon and Martin’ have described an 
apparatus for the electrophoretic separation of mole- 
cules of low molecular weight in a solid medium. 
They show that rapid perfusion of the electrodes of 
such an apparatus is essential, in order that, even 
after the potential has been applied for some con- 
siderable time, there may be no appreciable change 
in pH at the gel/liquid interface due to increased 
ionic concentration at this point. In the apparatus 
described in their paper, the perfusion buffer is lost, 
since, after bathing the electrodes, it passes into the 
cooling chamber beneath the gel trough, and so to 
waste. Two considerations led me to explore the 
possibilities of separating these two liquids. 

First, it appeared desirable in certain cases to be 
able to obtain in solution amino-acids which had run 
the full length of the gel, by collecting fractions of 
the perfusate as the bands reached the electrode 
compartments. Secondly, since the time taken for 
the first band to traverse the length of the gel 
might be a period of many hours, and similar intervals 
might occur between successive bands, it appeared 
desirable to conserve the buffer solution during those 
periods when no amino-acids were passing across the 
gel/buffer interface. With this in view, various altera- 

tions and additions were 
a made to the apparatus 
y ae as described by Consden 

et al. 

A tube was inserted 
in the base of the elect- 
rode compartment in 
place of the aperture 
giving direct access to 
the cooling trough. 
Through this the buffer 
was able to flow directly 
into a sump (A) be- 
neath the apparatus. 
The surface of the liquid 
in this sump was main- 
tained at a constant 
level by means of an 
intermittent air-lift pump 
connecting the sump by 
means of a vertical tube 

















having a _ diagonally 
ground tip, with a sub- 
sidiary reservoir (B) 
above the Marriotte 
bottle (C) containing 


CIRCULATING DEVICE FOR 


the main store of buffer. 
The decreased pressure 
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activating the air-lift device was provided by a 
water pump connected to the reservoir, from 
the base of which a tube led into the Marriotte 
bottle, terminating below the surface of the liquid. 
Provision was made for maintaining the volume 
of buffer in the system by combining a funnel 
with the vertical tube in the Marriotte bottle which 
governed the flow of liquid from the jet. This jet 
(D) was allowed to impinge on the surface of a glass 
rod which led the buffer into the electrode com- 
partment. Such an ent permitted the rate 
of flow to be accurately controlled, since the differ- 
ence in levels between the jet and the bottom of 
the funnel stem could be altered at will without 
affecting the rest of the apparatus. Variations in 
the water pressure to the pump were shown to cause 
the level of liquid in the sump to rise to such a height 
above the tip of the vertical tube that air was no 
longer able to enter at the bottom, with the resultant 
stoppage of circulation. This was obviated by the 
incorporation of a syphon in the sump to maintain 
the surface of the liquid at the level of the tip of the 
vertical tube. Two sets of apparatus, one for each 
electrode compartment, were attached to the same 
vacuum line, in order that the rate of flow to each 
electrode might be identical. 

In runs of eight hours or more, using a neutral gel 
and phosphate buffers, the pH of the perfusates was 
not found to vary by more than 0-1 pH unit, except 
during those periods when acidic or basic amino- 
acids were leaving the gel. These fractions, and those 
of other amino-acids, were collected by interrupting 
the return of the buffer to the reservoir and sub- 
stituting a receiver for the sump. The arrival of any 
band at the gel/buffer interface was calculated from 
the relative displacements of the bands as determined 
by the ‘printing’ method of the original authors. Two 
such prints were taken at intervals during the course 
of arun ; this necessitated the use of a trough without 
a lid, but no trouble due to swelling or contraction 
of the gel was encountered. It was found that the 
ionie concentration in the gel remained sufficiently 
constant during any one run for the relationship 
between time and distance to be taken as linear. 

Davip A. HALL 

Department of Biochemistry, 

School of Medicine, 
Leeds. 
March 18. 
* Consden, Gordon and Martin, Biochem. J., 40, 33 (1946). 


Absorption of Ultrasonic Waves in 
Acetic Acid 


THere are broadly three possible causes of 
absorption of ultrasonic waves in liquids. The first 
two are viscosity' and conduction of heat*; these 
give rise to an absorption the coefficient « of which 
varies as the square of the frequency v at all fre- 
quencies*»*. The third general cause is the perturba- 
tion by the wave of any equilibrium that may be 
set up in the liquid, if the new equilibrium state is 
attained exponentially, with a ‘relaxation’ time 
constant. The equilibrium may be chemical', or 
one involving the various degrees of freedom con- 
tributing to the specific heat*, or between mole- 
cules arranged in an orderly structure and others 
arranged at random*. Whatever the mechanism 
responsible for the relaxation time, Kneser’ has shown 
that it will contribute an additional absorption z, 
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which is a function of the frequency v. He has 
shown that for frequencies considerably below a 
relaxation frequency, « varies strictly as v*; con. 
siderably above this frequency it becomes constant : 
the quantity » = a\ = a.c/v reaches a maximum 
value at the relaxation frequency. 

If we find a case where « is not strictly proport ional 
to v*, then it may be possible to distinguish between 
differing causes of absorption acting at the same time 
in the liquid. A good example is provided by acetic 
acid. A plot of «/v* against log v (Fig. 1) for this 
liquid shows that at high frequencies «/v? tends to a 
constant value of about 155 x 107"? sec.* cm.-'. At 
lower frequencies it rises greatly, suggesting a relaxa- 
tion frequency at some lower frequency. The experi- 
mental results are due to Bazulin*® and some recent 
measurements I have made, which are in good agree- 
ment with one another. The temperature was 
16-17° C. for most of the observations. 

If we postulate that, the value of 155 x lt” 
represents the absorption due to viscosity, heat con- 
duction and any relaxation process the relaxation 
frequency of which is well above 10* c.p.s., then it is 
permissible to subtract this amount from the values 
of «/v* at all frequencies below 10* c.p.s. The remain- 
ing attenuation is then presumably due to a single 
relaxation process at around 2 x 10* c.p.s., and it is 
possible to make a quantitative test of Kneser’s 
equation (14) 7: 
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Fig. 2. RESIDUAL ABSORPTION a/v, AFTER SUBTRACTION OF AB- 

SORPTION CORRESPONDING TO a/v* = 155 x 107%". THEORETICAL 
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POINTS IN SQUARES, AUTHOR'S RESULTS 





This p! 
the ex 
cps 
theoret 
In Fig. 
of log v 
are obs 


Stokes, 
‘ Kirchho 
’ Richard 
* Pinkert« 
‘ Einstein 
‘Hall, L. 

Kneser, 
* Bazulin 
*Spakow: 


Cc 


Ly re 
from tl 
his tec] 
mainly 
years ¢ 


' were m 
i fibre s 


unamb 
both B 
by new 






= = 
10*" sec.* cm. 


2. afr* 


Alsorpt 


IN’s 
RVE 
CALE 


e has 
ow a 
con- 
tant ; 
mum 


ional 
ween 
time 
cetic 
' this 
toa 
At 
laxa- 
peri- 
cent 
gree- 
was 


lo” 
con- 
t10n 
it 18 
rlues 
14in- 
ingle 
it 18 
ser’s 


.B- 

















No. 4107 July 17, 1948 


at low frequencies a/v? ® 2m/c.vm = A, say. 
Kneser’s equation can then be put in the form 
I/a = 1/A(1/v* + 1/v¥m*), 
and may be tested by plotting 1/« against 1/v*. 
This plot yields the best values of A and v» to fit 
the experimental points; from the plot we find 
4= 12,000 x 10°" sec.* cm." and vm, = 2-0 x 10 
cps. These constants can be used to calculate the 
theoretical variation of a/v, which is proportional to u. 
In Fig. 2 the expected variation of «/v as a function 
of log v is represented by the solid line, and the points 
are observed values of «a/v, after subtraction of the 
absorption corresponding to a/v? = 155 x 107!” sec.* 
om”. The agreement with theory is good and 
suggests that the extra absorption is correctly 
ascribed to some phenomenon with a relaxation time 
of 5 X 10°? sec. 

The process responsible for the absorption in this 
ase is very probably the chemical equilibrium be- 
tween the dimer and the monomer of acetic acid. 
The rate of this reaction, and consequently vm, 
should increase rapidly with temperature. Experi- 
ments to find the temperature dependence of vm are 
in progress. 

Kneser’s relation (11) also enables an estimate to 
be male of the total change in velocity to be expected 
orresponding to the fall in «/v*. For 
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Using the values of A and v» quoted above, and 
putting c = 1 x 105 em. sec.-', we find 


Ae ~w 4x 10°. 
c 


It seems likely that such a small change in velocity 
will be hard to find, due to the heavy absorption 
in the frequency-range concerned. The 1 per cent 
dispersion reported by Spakowski® between 0-2 and 
3 Mc./s. appears to be roughly confirmed. 
J. M. M. PrInKERTON 
Cavendish Laboratory, 
Cambridge. 
March 19. 
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Crystal Structure of B-Starch from 
X-Ray Fibre Diagrams 


Ly recent papers', Kreger has published fibre data 
from the B(tuber)-modification of starch. Though 
his technique is new and interesting, Kreger’s results 
mainly confirm data which were published some 
years ago*. Apparently the earlier fibre diagrams 
were more highly orientated than Kreger’s, since the 
fibre spacing (10-6 + 0-1kX.) could be obtained 
unambiguously from these diagrams. More recently, 
both B and A (cereal-type) fibres have been prepared 
by new techniques with truly extraordinary orienta- 
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tions*. The fibre spacing of the A-modification 

(10-5 kX.) is substantially equal to that of the 

B-modification, a result not unexpected, since Bear 

and French established a very close relationship 

between these modifications of starch‘. 

From the fibre diagrams a unit cell and rough 
structure for the B-modification of starch have been 
proposed*. The orthorhombic unit, a = 16-0, 
6 (fibre) = 10-6, c = 9-1 kX., is essentially the same 
as suggested in Kreger’s first paper. More recently, 
Kreger has criticized this unit on the grounds that 
it leads to an X-ray density (1-60) no greater than 
the observed density of starch under water (1-60— 
1-63)'. The X-ray density was calculated assuming 
that the hydration of B-starch amounts to one water 
molecule per glucose residue. 

The degree of hydration assumed by Kreger is 
apparently about right for the A modification of 
starch ; but there is considerable reason for believing 
that the ideal hydration of the B-modification is 
higher. Thus, air-dried corn starch and the cereal 
starches contain about 10 per cent moisture, while 
tapioca, potato and other tuber starches normally 
contain about 15-20 per cent (between 14-2 water 
molecules per glucose residue*). Moreover, it has been 
noted that the tuber starches especially yield much 
sharper X-ray diagrams when thoroughly wet with 
water‘, indicating that a very high degree of hydration 
is ideal for the crystalline portions of B-starch. It 
seems not unreasonable that at the ideal com- 
position of the B-modification there are as many as 
two water molecules per glucose residue. In this 
case; the X-ray density would be 1-67, certainly 
high enough for a carbohydrate and in very satis- 
factory agreement with observed densities of starch 
under water (1-60—1-63)'. 

The difficulty in understanding the fibre spacing 
of starch, noted by Kreger’, has been discussed before’. 
However, the lower fibre spacing found from space 
models is sensitive to angles in the glucose ring and 
in the glucosidic bond, and the proposed structure 
cannot be eliminated by considerations of only those 
models which have tetrahedral or other idealized 
angles. 

In considering the possibility of an error in the 
suggested unit cell for B-starch, it seems well to 
point out that the difficulties in interpretation of 
fibre diagrams usually arise from screw axes or 
centring which eliminate the first-order spacings of 
the non-fibre axes. The B-modification of starch, in 
the present interpretation, has a screw axis only 
along the fibre axis, the spacing of which is not in 
doubt. The a-axis of the proposed unit cell is just 
the Bragg spacing of the lowest-order reflexion on 
the equator of the fibre diagram. This leaves no 
further room for manipulation of lattice parameters 
from fibre data for an orthorhombic unit, and makes 
it nearly certain that no simpler unit for the B- 
modification can be found. 

R. E. RUNDLE 

Department of Chemistry, 

Iowa State College, 
Ames, Iowa. 
March 11. 

' Kreger, D., Nature, 158, 199 (1946) ; 160, 369 (1947). 

* Rundle, Daasch and French, J. Amer. Chem. Soc., 66, 130 (1944). 
For a report of the first X-ray fibre diagrams from starch, see 
Rundle and Daasch, ibid., 65, 2261 (1943). 

* Senti and Witnauer, J. Amer. Chem. Soc., 68, 2408 (1946). 

* Bear and French, J. Amer. Chem. Soc., 68, 2298 (1941). 


* Sair and Fetzer, Ind. Eng. Chem., Anal. Ed., 14, 843 (1942). See 
also Radley, “Starch and Its Derivatives’’, 46 (second ed., 


Chapman and Hall, London, 1943). 
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Shape of Pulses of Radio-frequency 
Radiation from the Sun 


Durine some 400 hours observations of solar 
radiation on 75 Mc./s., the variation of the second 
detector anode current was recorded with a portable 
vibration galvanometer tuned to resonance at about 
45 c./s. and damped less than critically, but so that 
the spot became stationary after sudden deflexions 
in less than 0-25 sec. Records were taken on 35-mm. 
film moving 12-1 mm./min. The gain was adjusted 
so that the current due to noise generated in the 
receiver was about 15 per cent of the maximum 
allowable, to avoid distortion in all but exceptional 
cases. 

Ninety-nine single pulses of radiation lasting a few 
seconds each were observed sufficiently clear of over- 
lapping pulses to give reason to believe that their 
shape on the film was a faithful record (by the linear 
detector) of the variation of radiated power from the 
source of the solar noise. 

The ‘tail’ of such a pulse may indicate the manner 
of decrease in radiation by the source when it is no 
longer subject to the influence of an exciting agency, 
or, if the decay of the source under such conditions 
is very rapid, the curve will simply reflect the decrease 
in influence of the exciting agency. An analysis of 
the shape of the ‘tails’ of 78 such pulses was made 
after projecting the record, with magnification about 
30 x, and tracing the centre line of the photographic 
trace of the galvanometer spot. Twenty-one were 
not analysed, for the reason that the height of the 
pulse peak above background was less than 25 per 
cent of the background value, and too short a length 
of falling slope was available to enable significant 
measurements to be made. Fifty-eight were found to 
be very probably exponential in shape, eleven less prob- 
ably sc, four probably not so and five definitely not. 

Between three-quarters and nine-tenths of the 
port.on of the broken-line curve in the accompanying 
figure was analysed, and the deviation from average 
of the factor z in exp (—2t) was less than + 15 per 
cent for those assumed to have exponential form. 


. Background 
noise level 
TYPICAL PULSE SHAPE. PORTION OF CURVE EXAMINED, - - - - 





The times taken for radiated power to decrease to 
half in the pulses of exponential shape are tabulated 
below : 

Half-life O-4— 0-6- 0-°3- 1-0- 1-2 1 

(sec.) 06 08 10 12 14 1 
No. of 

pulses 6.8. Bus. 2 

Included in the table above are thirty pulses 
occurring either consecutively, or within a short 
interval. These follow : 

Time interval 


30 sec. (con.) 
30 sec. (con.) 


“4- 1l- 
6 1° 


Half-value times (sec.) 
75, 0°65 
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Although it might be assumed that pulses closely 
connected in time come from the same region and 
should therefore show similar half-value times, the 
results given above do not offer firm support fo, 
such a hypothesis. 

No success was obtained from attempts .0 interpret 
the rising portion of the pulse curve in terms of 
exponential functions. 

S. E. Witiiams 
Physics Department, 
University of Western Australia, 
Nedlands, Western Australia. 
Dec. 12. 


Spectrum of lodine Oxide (10) in Flames 


Banps attributed to iodine oxide (IO) wer 
observed by Vaidya’ in a flame of methy] iodide, and 
analysed into two systems, A and B. More recently. 
Blake and Iredale* have published a revised analysis 
for system A ; when this formula was used to arrange 
the bands, an obviously unsatisfactory intensity dis. 
tribution was obtained. We have re-measured the 
bands, and extended the system to longer wave. 
lengths. It is now found that all the bands can be 
arranged into one system instead of two, this system 
being an extension of the B system, with modified 
values of v’. The bands are listed in the accompany. 
ing table; intensities are visual estimates making 
some allowance for variations of plate sensitivity 
with wave-length. 
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d = diffuse. v.d, = very diffuse. 


The following are the molecular constants : 


Ve = 21,565 cm.-! w,” = 687 cm.~' 2,"@,” = 5 cm 
@e’ = 612 cm. 2,’o’ = 5 cm" 


A graphical Birge —- Sponer extrapolation gives a 
dissociation energy for the ground-state, D, = 1-9 + 
0-2 eV. or 44 k.cal. Bands with v’ = 4 are diffuse, 
and the 5,0 band is very diffuse; this is probably 
due to pre-dissociation. The band system for [0 
is now closely analogous to the systems recently 


reported?‘ for CIO and BrO. This analysis gives « 


normal vibrational intensity distribution as shown in 
Fig. 2. The IO bands have been obtained when 
iodine is added to an oxyhydrogen flame, thus sup- 
porting the assignment to IO and eliminating CI. 
When iodine is added to a methyl alcohol/air flame 
a strong band, or region of continuum, with a sharp 








of the 
experi! 
given | 

On | 
(0-03 1 
break - 

Ad 
publis! 


P 
Uni 





























































Hydride and Deuteride Bands of Aluminium, 
Copper, Silver and Gold 


AN investigation of the spectra mentioned above 
has been undertaken with a water-cooled hollow 
cathode of Schjiler type with helium filling. The 
break-off in the CuH-band 4280 found by Schiiler 
and Gollnow is unique, and does not appear in any 












: eo of the spectra of the above-mentioned metals. The 
sbly experimental results show that the interpretation 
“Jo | Siven by Herzberg and Mundie is correct. 
uly On long exposure at the lowest possible pressure 
m4 (0-03 mm.), the AlH-band 1 4240 shows a very sharp 
~" break-off with P(19) as the last line in the P branch. 
— A detailed account of these experiments is to be 
up- I published elsewhere. 
Benot E. Nitsson 

= Physics Institute, 

University, Stockholm. 
“? March 16. 
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Closely 

on ang plead at 4045 A., degraded to shorter wave-lengths, Relation Between the Brunauer— Emmett — 
0, hy eet. & chair brat weaker band, 0b -about Teller and Harkins—Jura Isotherms 

Ort for 3670 A., is obtained when bromine is introduced into , 

, methyl alcohol flame. The emitters of the bands H. K. Liviyeston' has recently attempted to 
terpre, jae not known. relate the Brunauer — Emmett — Teller and Harkins - 
rms of Jura equations by means 

4500 5000A. of the Gibbs adsorption 
[AMS isotherm for solid surfaces. 

Fe However, he has only ap- 

plied his method to one 

10 of the limiting conditions 

= of the Brunauer — Emmett — 
(5,0) (4,0) (30) 48,1) (21) 4,1) (1,2) (0,2) ©,3) (0,4) Teller equation. We have 
extended this method to 
mes include the complete form 
of the eqaation, in order 
Were to direct attention to the 
le, and great importance of the 
cently, ee value of constant n in these 
nalysis (0,3) (0,4) 5)  (©,6)  ©,7) (1,9) relations. 
a Fig. 1. SPECTRUM OF FLAME OF METHYL IODIDE PLUS HYDROGEN IN OXYGEN The Harkins — Jura equa- 
y Gis. tion 
ag Ae SESS RASS 2 OE log p = B — A/v® (1) 
an be oj: 3 wu Saar A, 6 ? (v is the volume of gas adsorbed at pressure p, A 
ystem 113 9 © 3 i Gig gprs s « and B are constants) was obtained by substitution 
rdified als ws by - . et in the equation of state for condensed films : 
pany- / ot x=b—as (2) 
vaking See 6. Boe eo 2&2 4 4 
tivity a leis R \ (where x is surface pressure, o is area per molecule 
’, aa -¢ of adsorbate, and a and 6 are constants). 
58. . ie The Brunauer - Emmett — Teller equation may be 
Fig. 2 expressed in the complete form : 
—] Il One of us (B. H.C.) is indebted to the director of v= 06: | PP ti—pPeMint Ntnw™ (3) 
— ff the Department of Scientific and Industrial Research Po—P p& +! + pape — 1) — 0.* 
"; and Fire Offices’ Committee Joint Fire Research or in two limiting forms : 
04 Organisation for permission to publish this com- 
es munication. awlisou SP, 
7 E. H. CoLEMANn Po + ¢-p 
Hy A. G. Gaypon UmC-P- 
‘9 W. M. Varpya ee wee = pie + en) (4) and (5) 
06 . , ‘ ‘ (Po — P) (Po — P + ©-P) 
Chemical Engineering Department, oe , . 
Imperial College of Science and Technology, Livingston obtained the relations 
- 0) Wd. 7 £ 
bio Ip ‘Vaidya, W. M., Proc. Ind. Acad. Sci., 6 A, 122 (1987). ae 
$10 | Ul snuahs, B. G., and Iredale, -, Watere, 157, 220 (1946). k,o — (Pe —P) (Po—P+¢P) 6) and (7) 
4,12 * Pannetier, G., and Gaydon, A. G., Nature, 161, 242 (1948). C.P-Po 
Coleman, E. H., and Gaydon, A. G., Trans. Farad. Soc. (in the press). (where k, = VE/RT Um, bh = Nem/ V, V is the molar 


gas volume, and = is the specific surface of the 
adsorbent). He then calculated the conditions under 
which the values of k,x and k,o, for any given value 
of c, could be expressed as a linear relation equivalent 
to equation (2) : 


kn = 0° — mk,o. (8) 


It follows from his reasoning that if the k,xn—k,o 
relation is linear, then the pressure-volume adsorption 
isotherm may be expressed accurately by either the 
Brunauer — Emmett — Teller or Harkins — Jura equa- 
tions. 

Equations (6) and (7) are only valid for the limiting 
condition when n = ©, being based on equation (5). 
In practice, it has been found that when n> 5, 
equation (5) represents the data fairly closely. How- 
ever, with highly porous solids n is frequently less 
than 3, and equation (5) is no longer applicable. We 
have found, in adsorption experiments on highly 
porous amorphous carbons, that when n < 3, the 
Harkins - Jura plots of log p against 1/v* are in- 
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variably curved. Similar results have been obtained 
by Joyner, Weinberger, and Montgomery*. The 
treatment of Livingston has, therefore, been extended 
to include equations (3) and (4). 

From equation (3) we obtain : 


p 














| bd _ Po +2 — po. (n + 1) + nt! p (9) 
}Pe— P P& t+! + pp (c—1)— op tt 
’ Po—P po +1 + p.™p.(e — 1) —cp* +1 
ke = ° 3 (10) 
op" py +1 — py prin + 1) + np ti 
From equation (4) : 
n=1; kx = log (22 +P, kyo == Pot cp 
Po cp 
(11) and (12) 


The most general conditions are represented by 
equations (9) and (10). In order to discover the effect 
of low values of n, these equations were used to cal- 
culate the values of k,x and k,o when c = 50, p, = 
800, and n = 1, 1-2, 2, 3 and 5. Equation (9) was 
solved by graphic integration. The value of 50 was 
chosen for ¢, as Livingston showed that a longer 
linear portion on the k,x—k,o plot is obtained for 
this value of c than for any other value, when n = @. 
The results are shown in the accompanying graph. 
When n < 5, the k,x—k, 0 relation is no longer linear. 
The tendency to curve away from the k,x—k,« linear 
relation (when n= ©) progressively increases as 
the value of n decreases. It appears that if n < 5, 
the conditions represented by equation (2) are no 
longer satisfied, and we should expect the plot of 
log p against 1/v* to be curved. This is precisely what 
occurs. 











kn 
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EFFECT OF VARYING THE VALUE OF ® UPON THE LINEARITY 
OF THE k,x—k,o RELATION 


The physical significance of n is not known, but 
has been taken to depend mainly on the sizes of the 
pores. If this interpretation is correct, the above 
preliminary calculations indicate that when the 
average diameter of the pores becomes less than a 
certain critical value, the Harkins -— Jura equation 
cannot be applied to the adsorption data. 

T. D. Smita 
R. BEL 
Northern Coke Research Laboratory, 
Physical Chemistry Department, 
King’s College, 
Newcastle-upon-Tyne 2. 
* Livingston, H. K., J. Chem. Phys., 15, 617 (1947). 


* Joyner, L. G., Fetebenr, E. B., and Montgomery, C. W., J. Amer. 
Chem. Soc., 67, 2182 (1945). 
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A Suggested Explanation of Sangster’; § 
Rotations and Schmidt’s “Wandering ff. 
Vortices” in Geomagnetism 


A curious and hitherto unexplained phenomeng, 
was discovered many years ago by Sangster! from 
a study of Greenwich magnetograms for periods of 
magnetic disturbance. He showed that the horizontaj ff” 
component of the disturbance vector at Greenwich’. 
rotates for considerable periods in the same direction, J” sy 
so that its end describes a sequence of loops, whic, fe *" 
vary greatly in size and shape but are all doscribe 
in the same sense, when viewed, say, from above, 
From 10h. to 24h. almost all the rotations are ant. 
clockwise, while from Oh. to 10h. they are mostly 
clockwise. 

The results of some calculations, made by Mr. A, 
Ashour and myself, of the currents induced in 
non-uniform ionospheric shell by a varying external 
magnetic field, suggest a simple explanation of the 
above phenomenon. 

We find that the induced currents form vortex 
systems the centres of which tend to move con. 
tinually towards the point of highest conductivity,” 
which we take to be the sub-solar point, B say. For 
example, a sudden increase in an inducing field 
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parallel to the earth’s axis produces a system off we. Roy 
currents initially along circles of latitude, so that thefj'%¢. Z.. 
corresponding vortex centres are initially at the northy ™*"° 
and south poles ; these vortex centres do not remain 
stationary, but move rapidly along the noon meridian 
towards B. A fluctuating field leads to a sequence of 
vortices of alternate polarities all moving towards B, a 
two vortices of opposite polarities corresponding to od aeid 
each complete alternation of the field. In the rye 


actual ionosphere, the resulting system of current 
vortices will doubtless be much more complex and 
irregular than that found from our calculations; 
but there will be the same tendency for these 
vortices to move away from the point of lowest 
conductivity and towards the point of highest 
conductivity. 

It is this tendency which seems to me to explain 
Sangster’s clockwise and anti-clockwise rotations. 
For, during the afternoon and up to midnight, the 
point of highest conductivity of the ionosphere 
would lie in the south-west of Greenwich, and that 
of lowest conductivity to the south-east. Now it is 
easily seen that a current vortex in the ionosphere 
moving southwards approximately along a meridian 
to the west of Greenwich would cause the disturbance 
vector at Greenwich to rotate in an anti-clockwise 
direction through one half-revolution. If this vortex 
were succeeded by another of opposite polarity, the 
vector would rotate in the same direction through 
the remaining half-revolution. Hence a succession 
of such vortices of alternate polarities would account 
for the continued rotation of the disturbance vector 
in the anti-clockwise direction, which is found at 
Greenwich from 10h. to 24h. At midnight, these 
conditions would be reversed, and the vector would 
afterwards rotate in the’ clockwise direction 4s 
observed. The theory indicates a change back to the 
anti-clockwise direction at noon ; Sangster’s analysis 
of the observations makes this change occur at 10h. 
It is tempting to suggest that this earlier epoch may 
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of sea to the west of Greenwich, but it is, of course, 
desirable to investigate the Sangster rotations at 
other stations before attempting to develop the 
theory further. 
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ster’ The actual existence of moving current vortices, 
er's to those assumed in the above explanation, 
ing ys deduced by Schmidt* from an examination of the 






jisturbing force at ten European stations during a 
yriod of disturbance at about 18h. on February 28, 
/996. The figure given by him (and reproduced in 
eomagnetism”, p. 313) shows a current vortex 
ving southwards along a line to the west of the 
ions, followed by another of opposite polarity. It 
ow appears that these ‘wandering vortices’’, as 
2, Bhmidt called them, may be due merely to self- 
sduction in & non-uniform ionosphere. It is perhaps 
orth emphasizing that, in order to explain the 
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re anti. tion of these vortices, it is unnecessary to assume 
mostly mpitber (1) that there is any mass-motion of the con- 
YBhucting material, or (2) that the currents are pro- 
Mr, 4 ppeeed by some moving primary source of electro- 
d in , ppotive force. Once the currents are produced (by 
xternal I tromagnetic induction or otherwise) the non- 
of the gpaform distribution of conductivity in the ionosphere 
ll necessarily cause the current vortices to move in 
vortex eu’ Manner described above. 
1 @. A. T. Price 
tivity imperial College of Science and Technology, 
- i London, 8.W.7. 
gz field March 23. 
tem offf'Pwe. Roy. Soc., A,, 84, 85 (1910). 
hat theif ‘id. Z., 16, 385 (1899); see also Chapman and Bartels, ‘Geo- 
e north magnetism”, 311. 
remain 
eridian 
nce of A New Ketone Synthesis 
a THE reaction between substituted malonic esters 
n the wd acid chlorides has been investigated on a number 


of occasions in the past", and has been found to give 


: 1 ithe corresponding acylmalonic esters in high yield 





on cording to the following reaction : 
ee - wo 
: | CO,Et | CO,Et 
ighest | 7 

R-COC] + Na—C — + R-CO—C + NaCl. 
xplain (a) \ 
‘tions. CO,Et CO,Et 
t, the 
sphere § Previous workers* have realized the potentialities 
i that fofsuch a reaction for the synthesis of ketones of the 
y it is Beneral formula R.CO.CH,R’, but have failed, except 
phere fin the case where R’ = H *:*, to effect the ketonic 
ridian Shydrolysis of this type of keto-ester without sim- 
bance fultancous rupture of the bond (a). 
kwise § It has now been found that the benzyl esters of 
ortex §xylmalonic acids readily undergo hydrogenolysis at 
y, the om temperature in the presence of palladized char- 
rough §°al with the formation of the parent keto-acids. 
ssion § These acids on gentle warming (50—70° C.) lose two 
sount § molecules of carbon dioxide and furnish the corre- 
ector § ponding ketones in excellent yield. 
id at 
these 
vould Py J,CH,C,H, 
n as A ul Pd —-C 
> the R-CO-C a. 
= CO,CH,C,H, 
may R’ 
etch | CO,H 
urse, — 200, 
“ R-CO-C R-CO-CH,R’. 

the \co,H 
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The method is applicable, for example, by suitably 
modifying the functional groups, to the synthesis of a 
wide variety of ketones, diketones, keto-acids and 
other carbonyl compounds. Typical cases in which it 
has so far been applied are the preparation of hepta- 
decan-8-one (91 per cent yield from n-octoyl chloride 
and dibenzyl n-octyl-malonate), 2-methylpentadecan- 
5-one (80 per cent yield from undecoy! chloride and 
dibenzyl isobutyl-malonate), octacosane-10 : 19-dione 
(78 per cent yield from sebacyl chloride (1 mol.) and 
dibenzyl n-octyl-malonate (2 mol.) ), tridecan-3-one- 
l-carboxylic acid (more than 66 per cent yield from 
undecoyl chloride and tribenzyl ethane-1 : | : 2-tri- 
carboxylate) and heptadecan-9-one-l-carboxylic acid 
(81 per cent yield from 8-carbethoxy-n-octane-1- 
carbonyl chloride and dibenzyl n-heptyl-malonate, 
prepared by Mr. R. G. Mason). 

The many possibilities opened up by this reaction 
will be the subject of further investigations, the re- 
sults of which will be published elsewhere in due 
course. 

R. E. Bowman 

Birkbeck College, 

London, E.C.4. 
April 1. 
* Lang, Ber., 20, 1326. Michael, Amer. Chem. J., 14, 510. 
* Robinson and Robinson, J. Chem. Soc., 127, 175 (1925). 
* Walker and Hauser, J. Amer. Chem. Soc., 68, 1386 (1946). 
* Bowman, unpublished results. 


Extinction of Petrol Fires by Methyl! lodide 


Iy a recent communication on this subject’, 
O. C. de C. Ellis makes a number of statements which 
should not go unchallenged. First, it is stated that 
carbon tetrachloride will not extinguish petrol fires. 
For many years carbon tetrachloride has had world- 
wide use for the extinction of petrol fires, particularly 
those associated with internal combustion engines, 
and its reputation rests to a large extent on its 
success for this very purpose. Secondly, it does 
not decompose stoichiometrically to yield twice its 
vapour volume of chlorine; the amount of chlorine 
evolved in a fire is, in most cases, negligible’. 

More serious, however, is that several important 
factors should have been overlooked in the tests and 
interpretation of results. Carbon tetrachloride and 
similar materials can extinguish flame only by 
achieving a sufficiently high concentration in the 
atmosphere; clearly, then, volatility is of consider- 
able importance. Methyl iodide (b.pt. 42-3°) will 
vaporize more readily than carbon tetrachloride 
(b.pt. 76-7°); consequently, there can be apparent 
differences in the properties of these two substances 
when they are applied to fires, although modification 
of technique will achieve the desired result in each 
case, namely, extinction of the fire. In using carbon 
tetrachloride it is necessary to provide sufficient 
heat transfer and, among other ways, this can be 
simply done by directing the liquid on to a warm 
surface, when sufficient vaporization takes place to 
put the fire out. To apply carbon tetrachloride 
directly into the middle of an inflammable liquid 
burning in an o tank may, quite likely, not ex- 
tinguish the fire due to the fact that the carbon 
tetrachloride penetrates to the cold region under- 
lying the burning surface and so does not vaporize. 
In any event, large fires of this type should be dealt 
with by carbon dioxide when the vapours are reason- 
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ably confined (as, for example, in a paint tank), or 
foam when they cannot be so confined. 

It is not true that carbon tetrachloride is only 
one-fifth as effective as methyl iodide ; this claim is 
explained by the fact that the importance of vapor- 
ization was ignored and the carbon tetrachloride was 
used incorrectly. Work carried out some time ago 
in the laboratories of this Company, to determine 
the minimum concentration of various substances 
required to extinguish a standard heptane flame, 
indicated, indeed, that the descending order of merit 
is, in general, bromide, iodide, chloride; but the 
following results show that there is no dispropor- 
tionate superiority of methyl iodide over carbon 
tetrachloride. 


Minimum ex concentration 
Compound (gm. com: tre of air at N.T.P.) 
Methy! bromide 0-19 
oe lodide 0-28 
tetrachloride 0-33 
Methylene iodide too involatile 


The suggestion that pump type extinguishers 
should be filled with methyl iodide is impracticable. 
The mechanical problems presented by the use of a 
volatile liquid like carbon tetrachloride in equipment 
of this kind have been considerable in the past. If 
methyl iodide were used these problems would be 
greatly magnified and, indeed, would be insuperable 
unless the extinguisher were always kept at a cool 
and constant temperature. The alternative, there- 
fore, would be the use of a pressurized bottle. Such 
extinguishers already exist for applications where 
they are particularly suited, and are filled with carbon 
tetrachloride or methyl bromide or a mixture of 
these two. 

Judged, therefore, on its usefulness as a fire 
extinguishing agent, methy! iodide falls between two 
stools. It is too volatile to be used in a pump type 
of extinguisher and it would be pointless to consider 
its use in pressurized bottles on the grounds of im- 
proved combustion inhibition, since such appliances 
already use methyl bromide which is superior in this 

t. In fairness it should be said, however, that 
methyl iodide may have one advantage over methyl] 
bromide in that it may be less toxic. 

Concerning the toxicity of methyl iodide, little 
published information can be found. Garland and 
Camps* report a fatal case of poisoning by methyl 
iodide in which the symptoms were similar to those 
of methyl chloride and methyl bromide. Henderson 
and Haggard‘ say that its toxicity is greater than 
that of methy! chloride, but less than that of methyl 
bromide. The same authors rate the toxicities of 
the latter two substances, relative to carbon tetra- 
chloride, under acute conditions of exposure, as 
follows: methyl chloride 0-29, carbon tetrachloride 
1-00, methyl bromide 2-20. Methyl iodide, therefore, 
would appear to be of the same order of toxicity as 
carbon tetrachloride, and it would be rash to assume 
that it is safer in use without sufficient confirmatory 
evidence. 


A. NicHOLsoN 


The Pyrene Co., Ltd., 
Brentford, 


Middlesex. 


1 Ellis, GO. C. de C., Nature, 161, 402 (1948). 

* Fieldner and Katz, J. Franklin Inat., 190, 543 (1920). 

* Garland, A., and Camps, F. E., Brit. J. Ind. Med., 2, 209 (1945). 

* Henderson and Haggard, “Noxious Gases and the Principles of 
poapiny — their Action’’ (Reinhold Pub. Corp., New 
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Influence of Some Anti-Shrink Treatment; 
on the Friction between Wool Fibres 


A NEW apparatus has been built for the measure. 
ment of the friction between two fibres. The p 
is that two fibres are twisted a few turns, and th. 
four fibre ends loaded with equal forces, ?,. Th, 
load at one of the ends is increased unti! slippj 
occurs. If the necessary force is P, and the (small) 
angle between the fibre ends, 6, the coefiicient o 
friction is given by the formula 


In P,/P, 
Grn” 


where n is the number of turns. The apparatus wil] 
be described in detail elsewhere’. 

Some measurements were carried out on fibms 
treated with sodium hypochlorite at pH 1, and op 
fibres treated with alcoholic potassium hydroxide, 
The measurements were made on the treated fibres 
in distilled water, after washing with water or 4 
neutralizing agent. The apparatus is built symmetric. 
ally, so that it allows measurements of both with. 
scale and anti-scale friction on the same fibres. By 
consecutive measurements the variation in frictioy 
with the number of slippings, due to abrasion, coulj 
be determined. The same pair of fibres has been used 
for several series of measurements after different 
times of treatment. For each series fresh parts of the 
fibres were introduced in the twist, thus avoiding 
abraded areas. For untreated fibres, up to 2,5 
slippinge can be made under the same conditions ix 
the apparatus without any noticeable change in th 
friction. 

Figs. 1 and 2 give the values of the frictional co 
efficients at different times of treatment and different 
numbers of slippings. The smaller dots indicate 
values obtained at consecutive slippings after the 
given time of treatment. 

There is a marked difference in the effects of th 
two treatments, which are both used for obtaining 
non-felting wool. Both cause an increase of th 
frictional coefiicients. The chlorination diminishe 
the difference between the anti-scale and the with 
scale friction ; but this difference is maintained 
the alcoholic ‘potash treatment. A very remarkab 
difference is the behaviour of the friction after the 
treatments. The friction of the chlorinated wool i 
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considerably increased by only a few slippings in the 
spparatus, and the rubbings of the fibres during 
measurement eliminate the difference between the 
mti-scale and the with-scale friction. There is no 
crresponding effect for the potash-treated wool, 
where rubbings of the fibres do not noticeably 
change the friction. All the measurements recorded 
inthe graphs were made in distilled water. Measure- 
ments on chlorine-treated wool in soap solutions show 
a considerable decrease in the frictional coefficients 
uabout 0-15); but there is still no difference between 
anti-scale and with-scale friction. For the potash- 
treated fibres, the friction in soap solutions is some- 
what lower than in distilled water, but there is still 
a difference between the two coefficients. 

It is assumed that the non-felting is caused by 
the elimination of the difference between anti-scale 
and with-scale friction. An increase of both coeffi- 
cients, as with potassium hydroxide treatment, 
causes a decrease in felting, but not complete elim- 
ination®. 

We hope to get more information about the chem- 
ial reaction between wool and various non-felting 
ragents by further studies of the frictional properties. 

Jort LINDBERG 
Nits GRALEN 
Swedish Institute for Textile Research, 
Gothenburg. 
March 31. 
Lindberg, J., and Gralén, N., | Medd. Svenska Teztilforekningrinat. 
Goteborg, No. 6 (1948) ]. 


"Harris, M., and Frishman, D., Amer. Dyestuff Reporter, 37, P52 
(1948), 





Pharmacology of Some bis-Trimethy! 
Ammonium Compounds 


THE curare-like action of a series of bis-quaternary 
ammonium polymethylenes has recently been de- 
scribed by Barlow and Ing' and by Paton and Zaimis', 
and we can confirm that the C, compound curarizes, 
but is relatively inactive compared with d-tubo- 
curarine chloride on the rat diaphragm (1 per cent). 
Its action was completely reversed by prostigmine. 
(Tetramethyl ammonium chloride showed about 
2-5 per cent of the activity of d-tubocurarine chloride 
on the rat diaphragm.) The C, compound had no 
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action on the rat diaphragm. The C, compound has 
marked cholinergic action—salivation, lachrymation, 
bradycardia in decerebrated guinea pig—together 
with relaxation of decerebrate rigidity at a dose of 
1-0 mgm. per kgm. It produced a of the 
rabbit’s ileum similar to that of acetyl choline 
(potency about 0-1 per cent that of acetyl choline). 
It has slight activity as an anticholinesterase (rat 
brain). It has no action on pseudo-cholinesterase 
(horse serum). Its cholinergic activity, apart from 
its iow curarizing activity, would clearly render it 
unsuitable as a clinical substitute for d-tubocurarine. 
The C, compound has about the same anticholin- 
«sterase activity as the C,. 

The overlapping of ‘muscarine’, ‘nicotine’, and 
anticholinesterase activities is a very striking 
phenomenon which constantly recurs in complex 
quaternary ammonium compounds. If the chain 
includes phenyl groups the effect of increasing the 


distance between the N atoms is not to increase the 
curarizing activity, but to develop anticholinesterase 


+ sf 
activity. N(CH,);.C,H,.CH,.C,H,.N(CH;),.2I, in 
which the distance between the quaternary nitrogens 
is a little less than that of the C, bisalkyl ammonium, 
is about 6 per cent of the activity of d-tubocurarine 
on the rat diaphragm, and shows ‘muscarine’ effects 
but is not an anticholinesterase. If four more CH, 
groups are inserted into the chain, the curarizing 
activity drops to 2 per cent, but the compound is a 
very active anticholinesterase—of the same order of 
activity as eserine. Clearly the nature of the chain, 


as well as the distance apart of the N atoms, affects 
considerably the activity of the compound. 

We have attempted to determine the distance 
between the nitrogen atoms in Fisher — Hirschfelder 
models of the tubocurarine ion. Unfortunately, at 
least seven possible configurations can be constructed, 
any one of which might represent d- or l-tubocurarine, 
or d- or l-curine, and no one of which is convertible 
‘ato another without breaking one bond or another. 
The distance apart of the nitrogen atoms varies for 
different models from that corresponding to C, to 
that corresponding to C, straight chains. 

With regard to the species variation, remarked on 
by Barlow and Ing, and Paton and Zaimis, we 
showed in July 1947, at the Pharmacological Society, 
some results with two closely related compounds— 
d-tubocurarine and its dimethyl ether. 

The ratio of the potency of the dimethyl ether to 
d-tubocurarine is : 


Intact animal Diaphragm 
Rabbit 9 3 
Rat 3 3 
Guinea pig 2 1 
Albino mouse 0-5 0-4 


Not only does the ratio vary between different 
species, but also especially in the rabbit the dis- 
crepancy may be larger in the intact animal. 


GERTRUDE E. GLock 
G. A. Mocry 
J. W. TREVAN 


Wellcome Physiological Research Laboratories, 


Langley Court, 
Beckenham, Kent. 
May 14. 


* Nature, 161, 718 (1948). 
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Incidence of Malaria in Tropical Africa 


THE conventional ‘parasite-rate’ (percentage pro- 
portion of children aged 3-10 years in whose blood 
malaria parasites are detected by a single examina- 
tion) may be a misleading standard of qualitative 
measurement giving a distorted idea of the amount 
of malaria in a locality. But in practice a reduction 
from 70 to 40 per cent is often claimed to be evidence 
of effective malaria control, and we are led to be- 
lieve that a figure of 5 per cent is a splendid achieve- 
ment indicating a very low malaria incidence. 

It has been pointed out that the rate at which 
infants acquire their first infection offers an exact 
and quantitative alternative method of measurement. 
If we can find the number of infective mosquito bites 
received by people in a given time, we have in a 
single figure not only the malaria-transmitting ability 
of the mosquitoes but also the actual incidence of the 
disease itself’. 

Working in Freetown, West Africa, we investigated 
the blood of infants at monthly intervals, and the 
examinations of fifty individuals made sequentially 
for eighteen months showed that twelve infections 
were received during that time. We could say that 
mosquitoes were infecting one in six infants each 
year. 

Now if we visualize a situation in which one in every 
six persons in a city in the British Isles were to be 
infected with malaria each year, the problem of deal- 
ing with some 13,000 cases among a population of 
80,000 such as existed in Freetown would indeed be a 
formidable one! (We are not, however, necessarily 
inferring that the African may react to infection as 
severely as the European.) Yet when we came to 
express the number of examinations of infants in 
whom malaria parasites were detectable as a per- 
centage of the total examinations made, a parasite- 
rate of 5 per cent was obtained. On the face of it, 
that is a very small figure and could have easily 
misled us into a false assumption that the malaria 
incidence was very low. 

Now while the infants were being investigated, 
mosquitoes were collected from houses in Freetown 
by standard methods, and the proportion carrying 
salivary gland infections was measured. From this 
data it was possible to calculate the ‘parasite-rate’ 
of the infants. The accuracy of these estimates 
encouraged us to calculate theoretical ‘parasite-rates’ 
produced by a wide range of numbers of ‘infective 
mosquito bites’ received by the average child in a year 
(see table). These values were in close agreement 
with observed data. 





a a 


0-1);0-2 


Number of in- 
fective mosquito 
bites per child 
per year 
Calculated para- | 
site-rate % in | 0:26) 2-6) 5-0 
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A reduction of the parasite-rate to 40 from 70 per 
cent then merely represents the difference between 
the average child receiving two infections of malaria 
each year and five. A parasite-rate of 2-5 per cent 


is revealed as the result of infection of one in ten 
children each year, which is certainly still too high. 

Yet after four years of the most intensive mosquito 
control in Freetown, it appears that the parasite-rate 
of school children could not be reduced below a 
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figure of 10 per cent (we can stop mosquitoes hreedj 





but not people moving into and out of our conto) 


area). While that is a very low rate for tropical 
Africa, our investigation suggests that infec: ions arp 
still received by no less than half the children each 


ear. 

We feel that were it possible to achieve a situation 
where one in a thousand persons contract the disease 
per year, then we might be entitled to say that 
control of malaria could be effected. But over nearly 
all tropical Africa the average African seems norm. 
ally to receive not less than five and frequent! y inany 
more than fifty infective mosquito bites each year. 

Above a figure of 75 per cent the parasite-rate has 
no practical significance, since the average person is 
receiving superfluous infections. At satisfe story 
numbers of infective mosquito bites per year, the 
parasite-rate is less than 1-0 per cent. Consequently, 
changes in intervening values have also little practical 
meaning. 

If this be the case, most efforts at malaria control 
may merely reduce the frequency of receiving in. 
fection at the cost of partial loss of immunity without 
necessarily leading to any appreciable reduction of 
the disease. 

It all depends upon whether we are concerned in 
protecting small groups of completely non-immune 
Europeans, or attempting to protect the otherwise 
immune cr partially immune indigenous population. 
If the latter, it may well be that we shal! have 
to revise our conventional methods of assessing 
the incidence of malaria, and attempt to discover 
just how often the average African is, in fact, infected 
and what exactly are the effects of malaria upon his 
health and efficiency. 

G. A. WALTON 
(Colonial Medical Research Service 


Department of Entomology, 
London School of Hygiene 
and Tropical Medicine, 
Keppel Street, W.C.1. 

April 7. 


* Ann. Trop. Med. Parasit., 41, 380. 


Inhibition of Aerobic Sporing Bacilli 
by Hematin 


Certain bacilli will not grow on nutrient agar 
containing hematin at a concentration of 1/20,000. 
Other bacilli do not appear to be affected by 
hematin. The organisms tested are shown in the 
following table, the figures in brackets being the 
number of strains of each species tested. 


INHIBITED BY HSMATIN NOT INHIBITED BY H#MATIN 


Bacillus brevis (5) Bacillus anthracis (2) 
Pd licheniformis (11) a carotarum (2) 
ium (10) an cereus (11) 
subtilis (45) o vi (7) 
“i Sirmus (11) 
+» Susiformis (5) 
wat laterosporus (1) 
alvei (1) »,  @lvei (2) 
coaguians (1) an coagulans (2) 


With the exceptions of B. alvei and B. coagulans, 
all the tested strains of a given species reacted 
uniformly towards hematin. The h of B. 
subtilis was completely inhibited by hematin at 4 
concentration of 1/125,000, and was ially 
inhibited by hematin at a concentration of 1 500,000. 
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The effect of hematin on a wide*range of other 
ies of bacteria was tested; but in no case was 
inhibition Observed, with the possible exception of 
some Corynebacteria. At a concentration of 1/16,000 
hematin appeared partially to inhibit the growth 
of a few strains of Corynebacterium diphtheria mitis 
and gravis, C. hofmanni, C. xerosis and a gelatin- 
liquefying diphtheroid. On the other hand, it strongly 
stimulated the growth of two strains of starch- 
fermenting, gelatin-liquefying Corynebacteria. 

Hematoporphyrin and coproporphyrin III at con- 
centrations of 1/20,000 did not appear to inhibit the 
growth of B. anthracis, B. brevis, B. cereus, B. licheni- 
formis, B. megatherium or B. subtilis. Mesoporphyrin, 
1/20,000, did not inhibit the growth of B. anthracis, B 
cereus or B. subtilis, but it appeared partially to 
inhibit the growth of B. brevis, B. licheniformis and 
B. megatherium. 

None of the organisms referred to above was in- 
hibited by whole or laked red blood cells, with the 
exception of six of the forty-five strains of B. subtilis 
tested. These six particular strains grew quite readily 
on nutrient blood agar, but the cultures autolysed 
within seventeen hours of inoculation ; they did not 
autolyse for at least three days when blood was 
omitted from the same nutrient agar. With the 
exception of B. megatherium, all the strains of organ- 
isms which were inhibited by hematin were also 
inhibited by laked red blood cells plus trypsin ; they 
were not inhibited by whole red blood cells plus 
trypsin, even when they were able to hemolyse the 
red cells. 

Prof. C. Rimington (who kindly supplied me with 
the porphyrin derivatives I have tested) has reminded 
me that Kammerer! claimed more than thirty years 
ago that hematin (1/2,000) did not inhibit any 
of the organisms he had tested, including (what was 
then called) B. subtilis, but that mesohematin in- 
hibited the growth of a large number of Gram- 
positive organisms, including B. anthracis. 

i am indebted to Miss Kathleen Gilliver of this 
laboratory for supplying cultures of the bacilli which 
I used, and for advice concerning them. 

This work is being continued. 

W. E. van HEYNINGEN 
Sir William Dunn School of Pathology, 
University of Oxford. 
April 9. 
oe S.. Verhandl. d. deutschen Kongresses f{. inn. Med., 31. 
at ° 





Effects of Aeration on Bracken and Heather 
Grown in Nutrient Solution 


It has frequently been noted by ecologists, and is 
readily observed in the field, that the bracken fern 
(Pteridium aquilinum, Kuhn.) is halted in its advance 
on encountering water-logged soil. Also, irrigation of 
a Pteridietum rapidly decreases the density and 
height of the plant. Apparently no experimental 
investigation of aeration as a factor in the growth 
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of bracken has hitherto been made. Watt has 
suggested that aeration may be an important factor 
in the outcome of the struggle between bracken and 
heather (Calluna vulgaris, Salisb.), and therefore the 
latter has been the subject of similar experiments. 

Solitary bracken sporelings bearing a few small 
fronds and roots were placed in jars containing a 
variant of Knop’s solution. One series of eight jars 
was aerated continuously for two months. A second 
series was left unaerated, and nitrogen from a cylinder 
bubbled through a further eight cultures. 

Calluna seedlings were grown under similar con- 
ditions except that each series consisted of twelve 
jars and the medium used was half-strength Crone’s 
solution, periodically adjusted by addition of dilute 
sulphuric acid to maintain the pH of the solution 
below 6. 

Estimations of dissolved oxygen were made by 
the Winkler method adapted for small samples in a 
syringe pipette. 

The results of these experiments are summarized 
in the accompanying table. 

The roots of the bracken plants in aerated cultures 
were long with many branches, of a golden-yellow 
colour, and the tips of the main roots and laterals 
were noticeably swollen. 

In the unaerated series, the roots were short and 
bunched, and in no case did the roots penetrate more 
than a centimetre or so beneath the surface of the 
solution. The roots were dark-brown in colour. No 
lateral branching occurred and swollen root tips were 
not found. 

The plants treated with nitrogen were older than 
the others. One might have thought that their 
greater size would have rendered them more vulner- 
able to the effects of low oxygen supply. Nevertheless, 
even after two months of almost continuous passage 
of nitrogen, the health of the plants was but slightly 
impaired, as indicated by a wilting of some fronds 
to a small extent. The mean root-length was some- 
what lower than in the unaerated series. The rhizomes 
of most plants in the series bore many short adven- 
titious roots along their length and, in certain cases, 
these were developed to such an extent as to produce 
a network in the damp cotton wool and on the sur- 
face of the cork. This may be interpreted as a response 
whereby the young plants were able to absorb 
oxygen from the air when grown in solution containing 
little oxygen. 

At harvesting, the aerated heather plants, while 
apparently healthy, were of smaller stature than the 
unaerated ones. The root systems tended to be 
bunched, and, although much branching occurred, 
the laterals were very short in most cases. Micro- 
scopical examination of the aerated roots showed 
that the mycorrhizal fungus had very few external 
hyphe. In the cortical cells, the mycelium was 
never so dense as to fill the cells completely. 

In unaerated solutions, both root- and shoot- 
growths of heather were luxuriant. Mycorrhizal de- 
velopment was little different from that in the 
aerated plants. 


Calluna vulgaris 











| Unaerated Nitrogen Aerated Unaerated Nitrogen 
Mean temp. of sol. (deg. C.) 11°3 — — 15:7 7-4 17°9 
Mean dissolved oxygen (c.c./litre at N.T.P.) 7°71 6-293 1-191 7-053 5-153 2-616 
Mean lengths of roots (em.) | 22-6 6-7 6-2 8-1 15°3 8-2 
Mean dry weight of roots (gm.) 0-0815 0 -0595 0-0922 0-0894 0-0960 0-0717 
Mean dry weight of fronds (gm.) 0-1475 0-0648 0-1573 0 -2586 0°3561 0-2412 
Ratio of roots to fronds (mean dry weight) 1:1°8 2:11 1:17 1:3 1:3-7 1:3-4 

} 
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With almost continuous treatment with nitrogen, 
root- end shoot-growths were’ approximately the 
same as with air. External hyphe were more fre- 
quent and the mycelium in the root cells was often 
in an advanced stage of digestion. 

Work on the respiration-rates of the roots in rela- 
tion to oxygen supply, and on the precise oxygen 
concentrations in various bracken and heather soils, 
is being carried out. 

L. W. Port 

Department of Botany, 

Agricultural College, 
Glasgow, C.2. 
March 10. 


Etiology of Grass Disease 


In view of the letter in Nature of May 22 in which 
W. 8. Ferguson recorded a paralysing action of grass 
juice on the isolated rabbit intestine, it may be of 
interest to note that we have succeeded, by ligature 
of the ileum in experimental ponies, in reproducing 
the main clinical, biochemical and post-mortem 
findings of acute grass disease. Although in this 
disease there is no obvious obstruction to the onward 
passage of fluid from the greatly distended small 
intestine to the dehydrated contents of the colon, 
the close similarity between experimental ileal 
obstruction and the naturally occurring condition 
suggests that in the latter there may be some 
functional upset in this region. As the large majority 
of cases occur in horses at grass, and as the peak 
incidence occurs during the active-growth stage of 
the herbage, it is tempting to suggest that the disturb- 
ance may be due to some chemical substance either 
existing preformed in the grass or produced in the 
process of digestion. Ferguson’s observations would 
seem to be well worth following up with this possibility 
in mind. 

A. RoBERTSON 
D. E. DonaLp 
J. 8. S. Ivetis 
H. Paver 
Royal (Dick) Veterinary College, 
Edinburgh 9. 


Apus and a Rare Cladoceran in Britain 


T= primitive crustacean known as apus, or T'riops 
cancriformis (Bose), which is of particular interest 
to zoologists, has only been recorded five times in 
Britain. It was found in 1738 in Kent’, at the 
beginning of last century near Christchurch in 
Hampshire*, a little later at Bristol’, in 1907 in 
Kirkeudbrightshire*, and in 1934 near Fordingbridge 
in Hampshire’. Last summer, at the suggestion 
of Prof. J. Omer-Cooper, one of the discoverers of 
apus near Fordingbridge, I sought it and got it again 
from the same pool in which it occurred in 1934 *. 
Ii, seems, then, as if apus were a permanent in- 
habitant of Britain and not merely introduced from 
time to time through its drought-resistant eggs being 
carried in mud on birds’ feet. I am submitting a full 
account of my find for publication in the Proceedings 
of the Zoological Society. Apus may not be quite 
so rare in Britain as the recorded finds suggest, for 
Ray Lankester, in letters to Dr. W. T. Calman and 
Dr. R. Gurney, related that he found it on Blackheath 
and in Worcestershire. I should welcome news of 
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other finds. The habitat in Hampshire is a shaljoy, 
grass-bottomed pool which is waterless in dry weather. 

In 1946, Mr. D. J. Scourfield described a ney 
species of Daphnia from Kew Gardens, D. ambigua’, 
From the locality in which he found it, Mr. Scourfield 
suggested that it had been introduced with aquatic 
plants from abroad. Last summer, and again this 
summer, I have found D. ambigua Scourfield to be 
abundant in Regent’s Park lake. This need no 
invalidate the hypothesis of a foreign origin, singe 
D. ambigua may have been introduced into the lake, 
in the form of ephippia by birds, from the old 
Botanic Gardens near by. It was there that the firs; 
freshwater medusa was discovered in 1880, in a tank 
with the water lily Victoria regia, coming, therefore, 
perhaps from South America. Again, I should like 
to hear of other finds of D. ambigua. 

H. Muwro Fox 
Bedford College, 
University, London. 
June 28. 


* Brown, L., Phil. Trans. Roy. Soc., 40, 153 (1738). 

* Leach, W. E., poe to 4th, 5th and 6th editions “Encycloprdy 
Britannica” (1516). 

* Clayfield, W., specimens in” British Museum (Nat. Hist.). 

* Balfour-Browne, F., see Gurney, R., Nature, 76, 589 (1907). 

* Hobson, A. D., and Omer-Cooper, J., Nature, 185, 792 (1935). 

* Fox, H. M., Agenda Sci. Meet. Zool. Soc. Lond., No. 2 (1948). 

* Seourfield, D. J., J. Quekett Mier. Club, (4), 2, 127 (1946). 


Re-discovery of Apus cancriformis 


In September 1907 I discovered two shallow grassy 
pools on the Preston sea merse, near Southwick, 
Kirkeudbrightshire, in which Apus was present. In 
one of these it was so abundant that when I raised 
my eleven-inch ring net out of the water it was 
half full of specimens, mostly full-grown. I searched 
many other pools in the same area but without 
finding it and, returning to the same pools a few days 
later, I found the edges covered with the shells and 
very few specimens left in the water. The gulls had 
discovered this mass of food and had destroyed most 
of the Apus. I have visited the area many times 
during the last forty years but not until this month, 
working the merse near the mouth of the Southwick 
burn, have I again seen Apus. My son found three 
specimens in a pool which then yielded us about 
thirty or more, and several other pools near the 
first produced small numbers, mostly immature. 

Geoffrey Smith! remarked upon the erratic way 
in which the Phyllopods are scattered through the 
regions they inhabit, and how they may appear in a 
pond for several seasons and then vanish. While 
Apues occurred in different parts of Britain on each 
of the few occasions of which we have records, the 
accepted explanation of its appearance seems to have 
been that it was brought each time on the feet of 
geese and other aquatic birds ; but when it turns up 
after forty years within a mile or two of where it 
was originally found, it is perhaps reasonable to 
ask, has it been present in the hundreds of pools 
in the sea merse which extends, with gaps, from 
Southwick via Ruthwell, Powfoot, etc., and into 
Cumberland ? 

FRANK BALFrour-BROWNE 
Brocklehirst, 
Collin, 

Dumfries. 

June 29. 

*“Cambridge Natural History’’, 4, 34 (Macmillan). 
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ENGINEERING RESEARCH AT 
CAMBRIDGE 


HE report of the head of the Department of 

Engineering, University of Cambridge, on the 
work of his Department for the year 1946-47, was 
published in the University Reporter of April 27. 

The report is divided into three sections under the 
headings teaching, research and workshops. The 
frst section is of interest because it deals with the 
transition period when some men were reading for 
the old undivided Mechanical Sciences Tripos, held 
for the last time in 1947, and others for the new 
two-part Tripos which was held for the first time in 
that year. The new Part 2 course, in spite of starting 
under difficult conditions due to heavy numbers and 
shortage of staff, ran surprisingly smoothly. In all, 
265 candidates sat for Tripos examinations in 1947. 
The report points out that while the number of 
undergraduates in the Department (658) was 117 
less than the average in 1920-21, the corresponding 
year after the First World War, no less than 574 of 
them were reading for honours as compared with 
447 in 1920-21. The difference in research activity 
is even more marked; during 1946—47, in addition 
to the members of the teaching staff, 23 postgraduate 
students were engaged in research work as compared 
with 3 in 1920-21. 

In its second section the report deals briefly with 
some thirty-five projects being carried out in nine 
laboratories of the Department. In aeronsutics the 
study has been begun of the behaviour of air as it 
flows past a solid porous surface through which some 
of the air is sucked, and theoretical work was con- 
tinued on the prediction of aerodynamic reactions 
on wings when account is taken of the boundary 
layers which form on their surfaces. Other investi- 
gations involving fluid motion, carried out in the 
Hydraulics Laboratory, included the protection of a 
pumping main by admitting air through a valve as 
an alternative to the air-bottle method, the actions 
of whirlpools, a theoretical investigation giving an 
approximate method of dealing with the equations 
governing the oscillations in a surge tank fitted to a 
pipe line, and the instability of a fluid surface when 
accelerated in a direction normal to its plane. 

The main effort in the Electrical Laboratory was 
centred on re-equipment and on setting up 4 
Magnetic Laboratory, but five main projects in 
electronics were undertaken, namely, the construction 
of an automatic plotter for trajectories in an axially 
symmetric electrostatic system, the construction of a 
new type of mass spectrograph, the investigation of 
the modulation of an electron beam, and also of 
shot noise in thermionic valves, and the construction 
of an experimental electrostatic electron microscope. 

In the Heat Engines Laboratory, new methods 
have been used to examine the scavenging process in 
a two-stroke engine. An investigation, supported by 
the Motor Industries Research Association, was also 
embarked upon to record the movement of a piston 
ring relative to its groove in an engine running under 
its own power. Other projects, supported by the 
Ministry of Supply, concerned gas turbine problems, 
including the investigation of the flow through 
cascades of axial-flow compressor blades, and a study 
of the turbulent boundary layer break-away of air 
from the flat boundary surface of diffusers and from 
the curved surfaces of blades. Work was also begun 
on the heat-flow characteristics of liquid metals and 
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on the development of a magnetic pump for pumping 
a liquid metal. 

Considerable work was in hand in the Materials 
Laboratory. Since 1943 a team of workers, supported 
by the Admiralty, has been investigating the causes 
of fracture in welded ships. It has been shown that 
while residual stresses and reaction forces can be 
high, neither is the chief cause of fractures in welded 
ships; the trouble can, however, be attributed to a 
property of mild steel known as ‘notch brittleness’. 
Two other investigations aimed at determining the 
effects of high rates of strain on mild steel and the 
effects of low rates on aluminium and other materials. 
A third was concerned with distribution of stress and 
strain in real materials having non-Hookean prop- 
erties. 

In the Mechanics Laboratory, the solution has 
been obtained to the problem of the stresses caused 
by a suddenly applied load on a beam supported in 
various ways; a number of direct verifications of 
the theoretical predictions of stress have been 
obtained experimenfally. An investigation, supported 
by the London, Midland and Scottish Railway 
Company, of the motion of a single railway axle and 
a pair of wheels was completed. A special photo- 
elastic bench equipped with stroboscopic light 
sources has been constructed, with the help of a 
grant from the Institution of Mechanical Engineers, 
for the determination of the dynamic stresses in gear 
teeth. An attempt, assisted by the British [ron and 
Steel Research Association, is being made to 
determine theoretically and experimentally the 
relative distribution of useful and frictional work 
in the wire-drawing process. 

A number of problems relating to pressure vessels 
have been investigated. Methods were devised for 
the solution of the differential equation governing 
the stresses and deflexions in drumheads of any 
rotationally symmetrical form with the aid of a 
mechanical analogue apparatus; help with this 
project has been given by the Research Department of 
Messrs. Babcock and Wilcox. Tests, supported by 
the British Welding Research Association, have been 
made on the pipe-bend portions of welded pipe lines, 
and it has been shown that the greatest. surface 
strain occurring in the cross-section is the transverse 
strain inside. 

With the support of the Nuffield Foundation, a 
start was made on the problem of tillage by measuring 
the component soil forces on a simple implement in 
motion. 

In addition to the work on brittle fracture, the 
Department has been collaborating in other investi- 
gations on ships. Full-scale trials were conducted by 
the Admiralty during the years 1945-47, and the 
work being carried out in the Department is the 
reduction of the experimental data to a form suitable 
for interpretation into practical design recommend- 
ations. Work similar in aim though very different in 
scale has been undertaken on a 14-ft. sailing boat. 

Much research into the behaviour of other struc- 
tures was carried out. An investigation, supported 
by the British Welding Research Association and the 
Department of Scientific and Industrial Research, to 
find the true load-carrying capacity of rigidly jointed 
steel frame structures was continued. The behaviour 
up to collapse of a length of continuous stanchion 
bent in double curvature was investigated experi- 
mentally and a theoretical analysis of the same 
problem was completed. A successful start in 
developing a method of design taking account of 
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plastic deformations was made by dealing with 
single-bay rectangular portal frames; the lateral 
instability of steel beams bent until they had partially 
yielded was studied, and a considerable programme of 
tests on battened struts was carried out. 

In addition to these investigations under static 
loading conditions, attention has been given to the 
fatigue strength of structures. Equipment was 
developed successfully for carrying out fatigue tests 
on full-scale structures and structural components 
by the resonance vibration method. 

A comprehensive investigation into the behaviour 
of light alloy struts was made, and an experimental 
and theoretical study of the lateral instability of light 
alloy beams is also being undertaken with the help 
of the Aluminium Development Association. 


RABELAIS ON SYPHILIS 


N a thesis for a doctorate in medicine at the 
University of Paris, Dr. Mottron has chosen to 

extract from the books of Gargantua and Pantagruel 
all the references to syphilis (‘““Rabelais et la Verole’’. 
By J. Mottron. Pp. 127. Tours: Arrault et Cie., 
1947). The texts are quoted én eztenso and the 
commentary thereon gives a study of syphilis as it 
was understood in the first half of the sixteenth 
century. 

Rabelais was a contemporary of Fracastorius, but 
he did not use the term syphilis, which only became 
popular much later. In the prologue to Gargantua, 
Rabelais dedicates his writings to “Buveurs tres- 
illustres, et vous verolez tresprecieux”’. His references 
to the disease are all in terms that could be under- 
stood by his lay readers. 

The epidemic of syphilis in Europe began in 1493, 
and when Rabelais was writing there was already a 
good descriptive knowledge of the disease. The 
chancre was recognized as the primary focus of 
infection and its characteristic induration had been 
described. Also known were the short latent period 
before the start of the secondary stage with its 
croustelevés, or rupial lesions, and all the other 
manifestations of secondary syphilis on the skin and 
in the nervous system. 

It was fortunate that mercury, the only useful 
remedy of the times, was used almost at once, and 
by accident, in the treatment of the new disease and 
that its good effects were recognized. Mercury was 
first used by inunction, and there is an allusion to 
this method of treatment in Rabelais’ prologue to 
the books of Pantagruel. The toxic effects of mercury 
are also mentioned. When mercury was shown to 
affect syphilis the dosage was increased to toxic 
levels, and the ill-effects were confused with the 
manifestations of the disease itself. This confusion 
resulted in the change to guaiacum which, for a 
short period, superseded mercury. 

Although mercury was used orally as early as 
1533, inunction long continued as the chief mode of 
application. Sweating baths were often associated 
with mercury inunctions. Gasparo Torrella (1497) 
recommends the “best way to treat syphilis is to 
sweat the patient for fifteen days, fasting, in a steam 
bath or oven”. Jean Fernel: (1557) writes of steam 
baths at high temperature for ivventy days or more. 
Sarsaparilla, a sudorific agent used in conjunction 
with baths, is also mentioned by Rabelais. The vogue 
for sweating has continued ever since. Baths in 
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mercury vapour were used by Langston Parker jy 
1850 and to-day we use more elaborate met|iods jp 
the hypertherms. Rabelais seems to have intend 
his works to be read by the suffering verolez whjj, 
they were sweating. It is doubtful whether eye, 
Rabelais could mitigate the sufferings of the moder 
sweating cabinet ; but it is an idea which ought to 
be tried. 

Dr. Mottron seems to favour the theory tha; 
syphilis existed in Europe in the pre-Columbian era 
and that the disease was unrecognized before 1493, 
or confused with leprosy, scabies, etc. He cites 
Broca’s (1876) observation of the discovery of 
syphilitic lesions in bones from an ancient leprosorium 
and quotes the monk Theodoric (thirteenth century), 


Gaddesden (fourteenth century) and Bernard Gordon & 


(1305) on the transmission of ‘leprosy’ by sexual 
intercourse. 

The evidence of contemporary observers such as 
Torrella and Ulrich von Hiitten is, however, of 
new, hitherto unknown disease which alarmed the 
doctors to the point where they fled from the presence 
of the sick. Public health measures were quickly 
enacted all over Europe. In Paris, in 1497, foreigners 
with the great pox were warned to leave the city 
under pain of the halter for disobedience, and citizens 
so affected had to stay always indoors. The next 
year, 1498, the penalty for the unfortunate syphilitic 
discovered at large in Paris was to be thrown into the 
river. In the eity of Aberdeen, at the same time, to 
combat the French disease, it was ordained “that all 
licht weman be chargit and ordanit to decist fra 
their vicis and syne of venerie, and all their bothis 
and housais skalit”. All these evidences suggest 
something absolutely new and terrifying. 

In favour of the American origin for syphilis are 
many points unspecified by Dr. Mottron. He does 
not mention, for example, Ruy Diaz de _Isla’s 
“Tractado Contra el Mal Serpentina”’, in which is 
described the treatment, at Barcelona, of some of 
Columbus’s men on their return from Haiti. Nor 
does he allude to more recent investigations on ancient 
bones which seem to show that syphilitic osteitis did 
not occur in Europs or Egypt before the sixteenth 
century. This controversy is, however, interminable 
and can be closed for the present with the observation 
that Rabelais talks of a case of the verole in 1420. 

The entity of syphilis is recognized by Rabelais. 
He mentions gonorrhcea only rarely, but it is quite 
clear that he knew it as a separate disease. Syphilis 
was also distinguished from leprosy in Rabelais’ 
day. Vibert speaks of lepers fearing contamination 
from syphilitics. Rabelais knew syphilis to be 4 
contagious and venereal disease; but he does not 
seek, like some of his contemporaries, for causes in 
planetary disturbances, poisoned water, cannibalism, 
etc. 

Dr. Mottron ascribes to Rabelais the tract 
“Triomphe de Trés Haute et Puissante Dame 
Vérole”. In this is cited, perhaps for the first time, 
@ cause for venereal disease which is still occasionally 
suggested by patients : 


“Et notre fiffre a uriné 
Contre un mur dont mal lui en print”. 


Dr. Mottron is to be congratulated on his scholarly 
development of a very interesting theme. My only 
criticism is of his rather one-sided treatment of the 
theory of the American origin of syphilis; but as 
Rabelais is on his side I shall say no more. 

JAMES MARSHALL 
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urker in @ STRESS ANALYSIS AND THE 
hods in 
od i DESIGNER 
"= While DISCUSSION on “Stress Analysis and the 
~ = Designer” was opened by Sir Donald Bailey 
nodem the Birmingham Conference on April 13 of the Stress 
ight to jyalysis Group of the Institute of Physics. Sir 
, Donald outlined his attitude to stress analysis as 

that engineering designer. He needed answers to 
—— od icular problems which could not be obtained by 
© 1483, mathematical methods either because of the com- 
> Cites A . * 
ae plexity of the mathematical solutions or because of 
“ry of Bisign assumptions, unknown boundary conditions 
‘ortum, § other practical uncertainties. He specified his 
“tUry), B quirements as the need to measure stresses up to 
ronda 75-85 tons per sq. ini in steel or 25-30 tons per sq. in. 
“exual light alloys, occurring at frequencies from 0 to 25 

yeles per second in structural work and up to 

_—_ 3 cycles per second in mechanical work. This 
, a - 


quired recording apparatus that would respond to 
- the st least 1,000 cycles per second. The stresses obtained 
“sence Bnould be correct to within 24-5 per cent for all 
res stresses from 4 tons per sq. in. upwards. 

gners B si. Donald outlined the field conditions under 
SY Bvhich he required his apparatus to operate. On 
“zens @ seuctural work he found that he had very often to 
— arry out tests in bad weather and on remote sites 
tite § wvoid of a power supply. The structures under 


— anvestigation were often large and the readings had 
a bs to be available at a central recording station several 
- fre hundred feet away from the structure. Experts on 


strain gauge methods were not usually available, and 
ss the equipment used had therefore to be sufficiently 
Sgest Fable to be operated by the practising engineer, 
who was not generally competent to carry out 


‘don mpairs to electronic equipment if this went 
[ sle's out of commission at the crucial moment during a 
test. 
rs of The shortcomings of a number of methods of exper- 
Nor & mental stress analysis were then discussed. Mechanical 
sient 24 optical strain gauges are generally unsuitable for 
sdid & Sein the field because they are incapable of recording 
enth localized and dynamic stresses and cannot be adapted 
able | OF central recording of the readings from a large 
tia number of gauges. Sir Donald has found acoustic 
“ <5 gauges to be unsatisfactory and too large and heavy 
lais for his purposes. Brittle lacquer techniques and 
uite photo-elastic methods were mentioned in passing, 
hilig | Cut neither of these are field methods. The rigid 
lais’ | “™perature control required for the brittle lacquer 


methods rules these out for use in the field ; photo- 





a elastic methods are extremely useful, but necessarily 
not | imited to laboratory investigations on small-scale 
fe models. , ; ' 
- The electric resistance strain gauge 18 the most 
’ & widely used method, but Sir Donald Bailey felt that 
oad much more development work is needed here; the 
me | ‘ticking of the gauges to the structure needs much 
me, § ‘ill and experience in order to give consistent results. 
ally The waterproofing of gauges in the open air has been 
: found difficult. Temperature control and the correct 
wiring of large numbers of gauges have been found 
awkward and time-consuming, and the equipment 
used in the recording of dynamic stresses has not, in 
rly general, been found very reliable. 
nly During the discussion which followed, the use of 
he | the acoustic strain gauges, particularly those of the 
po Maihak type, was defended; and a number of 
speakers felt that by virtue of their robustness and 
freedom from troubles due to changes of temperature, 
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these gauges were eminently suitable for use in static 
tests of large structures. 

A number of speakers felt that the difficulties of 
mounting electric resistance strain gauges have been 
exaggerated, but there was general agreement that 
the waterproofing of gauges in exposed positions is of 
paramount importance. The general feeling of the 
meeting was that there is no alternative to soldering 
the leads to electric resistance strain gauges; plugs 
and sockets invariably lead to erratic results. Where 
immediate results are required in the field, the use of 
pen-and-ink recorders was advocated; a repre- 
sentative of Messrs. Kodak poinied out that imme- 
diate results are obtainable from ordinary film and 
that processing in special solutions in a mobile unit 
need only take 40 seconds. 

There was very general support for Sir Donald 
Bailey’s contention that the manufacturers of elec- 
tronic devices might pay more attention jo the 
reliability of their products. The point was, »* .de 
that the engineer engaged on stress analysis work 
should be able to feel the same confidence in his 
oscillographs, amplifiers and other electricei recording 
equipment as the average householder has in his 
domestic wireless set. The view was put forward 
very strongly that the manufacturers tend to think 
of their customers too often as experts in electronics, 
who use the equipment in laboratories where minor 
repairs can easily be carried out, and do not cater 
for the engineer who wants to use his electronic gear 
merely as a tool and who knows no more about the 
construction of the instruments than is necessary for 
their-efficient use. One industrial research unit was 
quoted as an example of the waste of effort involved 
in the present position; in this unit no less than 
nine members of the staff out of a total of thirty are 
engaged in the instrument section dealing mostly 
with breakdowns and troubles caused by insuffivient 
screening of electrical recording instruments. It was 
made very clear by the discussion that the manu- 
facturers have a long way to go before they achieve 
a standard of reliability and robustness in their 
products which will satisfy their customers in the 
growing field of experimental stress analysis. 

E. K. FRanxi 


INTERNATIONAL INSTITUTE OF 
WELDING 


ELDING has just achievsd organisation on an 

international scale by the formation of the 
International Institute of Welding, at a meeting in 
Brussels during June 8-11, attended by the represent- 
atives of fourteen countries. 

At the meeting of the Governing Council on June 11, 
M. P. Goldschmidt, administrative director of the 
Belgian Institute of Welding, was elected the first 
president of the International Institute, and the 
Council elected as vice-presidents Prof. H. E. Jaeger, 
lecturer in naval architecture at the University of 
Delft, and Prof. A. Portevin, president of the French 
Institute of Welding. One other vice-president is 
to be nominated by the American Welding Society. 
Mr. Walter Edstrém, vice-president of the Swedish 
Welding Committee, was elected treasurer. A special 
responsibility has fallen to the British welding com- 
munity through the election as the first secretary- 
general of the international body of Mr. G. Parsloe, 
secretary of the British Institute of Welding. 
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The primary business of the meeting was to estab- 
lish the International Institute and to set up a num- 
ber of special commissions on various technical sub- 
jects. The following subjects have been included, 
the names of the respective chairmen being given 
in brackets: gas welding (M. C. G. Keel, director 
of the Swiss Acetylene Society) ; electric arc welding 
(Prof. H. E. Jaeger); resistance welding (chairman 
to be nominated by the U.S. National Resistance 
Welding Association) ; documentation (M. A. Leroy, 
director of the French Institute of Welding) ; testing 
and measurement (M. P. Goldschmidt) ; preparation 
of a welding dictionary (chairman to be nominated 
by the Belgian Institute of Welding); hygiene and 
safety (Mr. A. Harlin, secretary of the Swedish Weld- 
ing Committee) ; weldability (Prof. Jaeger) ; residual 
stresses (Dr. F. A. Fox, assistant director of the 
British Welding Research Association) ; mechanical 
stress relieving (Prof. W. Soete, technical adviser to 
the Belgian Institute of Welding and lecturer at the 
University of Ghent); brittle fracture (Mr. Scheil, 
of the A. O. Smith Corporation, Milwaukee) 

On June 8 and 9, two sessions were devoted to 
the reading of technical papers, and works visits 
were arranged on the following day. 

It is intended to hold a similar expanded meeting 
of the Governing Council annually, and an invitation 
from the Netherlands to meet there in 1949 has been 
accepted. An invitation from the British delegation 
to hold the first World Welding Congress in Great 
Britain in the British Festival year, 1951, was also 
accepted. 


TOXICITY OF D.D.T. 


HE insecticide most in the public mind to-day 

is that known as D.D.T., concerning the efficacy 
of which rather extravagant claims have been put 
forward. Nevertheless, its discovery has already 
proved an event of major importance in view of its 
cheapness, adaptability and wide range of application. 
There remain, however, many aspects needing de- 
tailed study. One of these is the toxicity of D.D.T. 
to man and animals, both in the tropics and in 
temperate regions. 

This subject has been investigated by Surgeon- 
Lieut. F. M. G. Stammers and Lieut.-Commander 
F. G. Sarel Whitfield, senior entomologist to the 
Medical Director General of the Navy. A brief 
sum: of the investigations appeared in Nature, 
157, 658 (1946) ; the full account has been published 
in the Bulletin of Entomological Research (38, 1; 
1947). In the course of the investigations fifteen 
men, attached to the Royal Naval School of Tropical 
Hygiene in Colombo, were adopted as subjects for 
inquiry. They had been exposed for many months 
to heavy and continuous daily contact with a 5 per 
cent solution of D.D.T. in kerosene. Their work con- 
sisted of spraying ships and shore establishments 
against infestation by various insects. Of the men 
employed, one was a Tamil and the remainder 
Cinghalese. The results of a detailed medical in- 
vestigation of these men, together with their general 
demeanour and labour output, indicated that they 
had received no ill-effects. In England the toxicity 
of a continuous-phase aerosol of D.D.T. to man and 
animals was investigated by means of trials at the 
Royal Naval Hospital, Plymouth, and at the Chem- 
ical Defence Experimental Station, Porton. 
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In so far as human beings were concerned the 
results were entirely negative. Also, there were no 
symptoms of D.D.T. poisoning in rats and rabbit, 
as the result of 28-days exposure to continuoys 
D.D.T. aerosol. Messrs. Stammers and Whitfield 
devote most of their paper to a critical review of 
the literature on the subject under investigation. Ag 
the result of this study and of their own investiga. 
tions, it seems that D.D.T. is harmless to man and 
animals when used as an insecticide. It is, neverthe. 
less, possible by unskilled formulation, by the use of 
unsuitable solvents and by misapplication to incur 
risk of life. The chance of cumulative effects from 
the storage of D.D.T. in the milk and tissues of 
sheep and cattle needs further investigation. 


INSTITUTE OF PHYSICS 
ANNUAL REPORT 


T the annual general meeting of the Institute of 
Physics held on May 20, the following were 
elected to take office on October 1: President, Dr. 
F. C. Toy; Vice-President, Dr. E. T. Allibone; 
Honorary Treasurer, Mr. E. R. Davies; Honorary 
Secretary, Dr. B. P. Dudding; New Ordinary Mem. 
bers of the Board, Mr. J. H. Awbery and Mr. E. W. H. 
Selwyn. Dr. G. B. B. M. Sutherland has been 
appointed by the Faraday Society as its new rep. 
resentative on the Board. 

The twenty-eighth annual report of the Board 
covering the work of 1947 was presented to the meet- 
ing. The report shows that the membership, now 
at about 3,250, continues to grow at the rate of a 
little more than ten per cent per annum. The Insti- 
tute has seven branches, five in Britain and one 
each in Australia and India, and six subject groups, 
comprising electronics, industrial radiology, X-ray 
analysis, industrial spectroscopy, electron micro- 
scopy, and stress analysis. The last was formed in 
March 1947. All the branches and groups have each 
held several meetings during the year, and the report 
lists these in detail. In July, the Institute co-operated 
with the H. H. Wills Physical Laboratory of the 
University of Bristol in conducting a summef echool, 
at which the attendance was 133, on “Cohesive 
Forces in Metals and the Mechanical Properties of 
Solids” ; and, in September, with the Physical Society 
and in collaboration with the Institution of Electrical 
Engineers, it organised celebrations, including a 
special exhibition at the Science Museum, to mark 
the jubilee of the discovery of the electron. 

The report shows that the Board has been active 
in matters concerning the education and training 
of physicists. The preparation of a report on develop- 
ments in technological education has been undertaken 
(and has since been published) ; and to help in pub- 
licizing the newly established National Certificates 
in Applied Physics, the Institute has produced an 
illustrated booklet entitled “ i tal Science— 
A Career for the Practical Boy or Girl”. The 
Australian branch, also, has in preparation a report 
on “Physics in Australia” and a booklet on “Physics 
as a Career’. In addition to individual inquiries 
from members concerning professional matters, the 
Institute has, either through the Joint Council of 
Professional Scientists and other bodies on which the 
Institute is represented, or directly, dealt with diffi- 
culties in connexion with the re-organisation of the 
Scientifie Civil Service, the collection of up-to-date 
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, on salaries paid to physicists and on available 
scientific man-power. 
In April 1946, the statement that “the Board was 
‘n full agreement with the views expressed by the 
President of the Royal Society regarding atomic 
and secrecy”’ was circulated to members of 
the Institute. The Board has since seen fit to amplify 
this statement, and has declared that it “strongly 
believes that atomic energy should only be used for 
paceful and no: warlike purposes”. This, in its 
opinion, requires international agreement, and thus 
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information betweenscientific workers of all countries ; 
bat it also realizes that it has been the practice for 
ome to accept @ measure of secrecy as a condition 
of their employment or service. In this connexion 
the Board is prepared to give advice to individual 
members. 

The report mentions that during the year a scheme 
was discussed with the Physical Society for the 
stablishment of an applied physics journal. It was 
decided, however, that it was not practicable, at 

t, to launch such a journal, and an alternative 
suggestion of the Council of the Physical Society that 
the Institute’s publication, the Journal of Scientific 
Instruments, should be enlarged and a special section, 
of about forty per cent of its space, be devoted to 
yon-instrument’ articles, was adopted. Since 
January 1948 the Journal has appeared in this 
modified form under the new title of Journal of 
Scientific Instruments and of Physics in Inaustry. 
A second edition of the “Handbook of Industrial 
Radiology”’ was called for during the year, and among 
the new publications the Institute has in hand are 
a book of ““Laboratory and Workshop Notes’”’ selected 
from the Institute’s Journal, aad, in book form, the 
papers read at the 1946 Manchester Conference on 
the measurement of stress and strain. 

Repairs and improvements to the Institute’s House 
at 47 Belgrave Square, London, are proceeding 
steadily but very slowly, the report states, but already 
considerable benefit has been derived from the in- 
creased accommodation and facilities, which include 
&members’ reading room, and a lecture room with a 
capacity of a hundred. It is anticipated that the 
esential work will be completed within two years. 
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COUNCIL FOR THE PRESERVATION 
OF RURAL ENGLAND 


N indication of the nation’s indebtedness to the 

Council for the Preservation of Rural England 
may be obtained from a perusal of the Society’s 
annual report for 1947-48, obtainable from 4 Hobart 
Place, London, S.W.1. Foremost among the issues 
with which it has had to deal has been the vast 
problem of the post-war use of land for training the 
armed forces. The Council has been charged by the 
Ministry of Town and Country Planning with the duty 
of presenting evidence in writing, and if necessary 
verbally, on amenity and scientific grounds, in all 
cases where it is considered desirable that such 
evidence should be presented. On his afforestation 
policy the Minister of Agriculture has been advised 
on landscape planting and types of trees, while the 
Council’s officers have also played their part in 
causing the cost-limit for the building of new houses 
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to be raised in order that local stone might be used 
for facing in those districts where stone-built houses 
are traditional. 

In conjunction with the Caravan Club and the 
Town and Country Planning Association, the Council 
for the Preservation of Rural England has set up 
regional sub-committees to eliminate (in the words 
of the Scott Report on Land Utilization in Rural 
Areas) “the nameless messes, the assemblage of 
caravans and converted buses and encampments 
which have littered and spoilt many a once charming 
stretch of coastline, lakeside and riverside, and a 
hundred other attractive scenes’’. 

The submission of the Scott Committee that the 
introduction of carefully regulated suitable indus- 
tries into the countryside would be beneficial has 
been endorsed by the Council and particular cases 
have been investigated, while the Council has also 
advised the Minister of Town and Country Planning 
on the location and design of wireless installations 
for the police and the B.B.C. Representations to 
the Postmaster General on the colour of telephone 
call boxes has enabled substantial agreement to be 
reached for those districts where objection is raised 
to the standard red of the ‘Jubilee Kiosk’. 

Opencast coal working has caused the Council 
much concern, and clear recommendations have been 
made to the Minister of Fuel on methods of regaining 
soil fertility and the restoration of land drainage 
after settlement as well as the general amenities. 
The reports of the Committee on National Parks 
were warmly supported by the Council; but dissatis- 
faction was registered with the Government’s tardi- 
ness in implementing the main recommendations. 

Other subjects dealt with by the Council during a 
year of considerable activity were the control of 
outdoor advertisements, the distribution and design 
of electricity installations, the siting and landscape 
treatment of road works and the preservation of 
buildings of historic and architectural interest. 


CROPS OF THE CARIBBEAN 


HE Governments of the United States and the 

United Kingdom (1942), and later of France and 
the Netherlands (1945), united to establish a Caribbean 
Commission to encourage and strengthen social and 
economic co-operation between their various posses- 
sions and bases in the area known geographically and 
politically as the Caribbean. In order to survey 
needs, to determine what research has been done, 
to facilitate research on @ co-operative basis, and to 
arrange for the prompt dissemination of the results 
of research, the Caribbean Research Council was set 
up in 1943. One of its research committees, dealing 
with agriculture, nutrition, fisheries and forestry, has 
instituted a series of crop inquiries in all territories, 
and the results of two such investigations have 
recently been published (Crop Inquiry Series No. 4, 
“Root Crops and Legumes”, 1947, and No. 5, 
“Vegetables”. Caribbean Commission, 1736 Ver- 
mont Ave., N.W. Washington, D.C., or Kent House, 
Port of Spain, Trinidad, B.W.I. 0.50 dollar per 
copy). 

, in the Caribbean has traditionally 
emphasized production for export, on the theory that 
it is more advantageous to produce locally a high- 
priced crop (sugar) and buy low-priced foods in the 
world market. This has resulted in neglect of home- 
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produced foodstuffs, and as the, conclusions are 
similar for both publications under review, it is con- 
venient to treat them together. Production of root 
crops, legumes and vegetables is unorganised, being 
mainly in the hands of peasants who cultivate small 
kitchen gardens about one-eighth of an acre in extent, 
as an adjunct to small-scale agriculture. Seed is 
generally imported, and is often of low viability 
owing to lack of cool storage. Pests and diseases 
are common, and there are only limited facilities for 
preservation of the produce. Yields are low; but it 
would appear that very considerable expansion of 
vegetable production is possible without disturbing 
the acreage devote! to sugar, which is the main crop. 
Two encouraging trends are a pre-war expori of 
vegetables on a small scale from some of the terri- 
tories, and some attempt at co-operative harvesting 
and marketing. 

Details of all aspects of vegetable culture in each 
territory are set forth in the bulletins, which have 
been edited by Dr. H. W. Marston, with assistance 
(for Bulletin No. 5) from Dr. Gustave Burmeister, 
both of the United States Department of Agriculture. 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, July 19—Friday, July 23 

_ CONGRESS OF UNIVERSITIES OF THE COMMONWEALTH (in the Exam- 
ination Schools, High Street, Oxford). 
Tuesday, July 20 

At 10 a.m.—Discussion : 
ities”’. 
Wednesday, July 2! 

At 10 a.m.—Discussion : 
Thursday, july 22 

At 10 a.m.—Discussion : 
view of an historian, a ~. ie and a sociologist 
and moral changes peas in modern society 
technological advance” 
Friday, July 23 

At 10 a.m.—Discussions: “General Plans for Colonial Higher 
Education” and “The Extension of the University Secondment 
Scheme”’. 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
5.W.1).—Conference on “Civil Engineering Problems in the Colonies”’ , 


Wednesday, July 21 

BRITISH STANDARDS INSTITUTION (at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, London, W.C.2), at 
3 p.m.—Annual General Meeting. 

Thursday, July 22—Friday, July 30 

COMMONWEALTH INSTITUTE OF ENTOMOLOGY (in the Large Chemical 
Lecture Theatre, Chemistry Department, Royal College of Science, 
Imperial Institute Road, London, S8.W.7).—Fifth Commonwealth 
Entomological Conference. 
Friday, July 23 

At 10.30 a.m. and 2.30 p.m.-- 
Monday, July 26 

At 2.30 p.m.—Discussions : “Biological Control” and “Estimation 
of Insect Populations in the Field”’.* 
Tuesday, July 27 

At 10.30 a.m.—Discussions : “Recent Developments in the Control 
of Stored Products Insects” and ‘Tsetse Research Control”. 

At 2.30 p.m.—Discussion: “The Need for Plant cc ona 
Continen Basis, with Special Reference to Africa 
Thursday, July 29 

At 2.30 p.m.—Discussion: “‘Locusts and Grasshoppers”’.* 


Friday, July 23—Saturday, July 24 


BiocuemicaL Society (in the Biochemistry Department, 
University, Glasgow, W.2), at 11.15 a.m.—Scientific Papers. 


“Relations of the State and the Univers- 


“Inter-University Relations”. 


A critical review, from the points of 
of the structural 
by scientific and 


-Discussions on Insecticides.* 


The 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 
+ ASSISTANT KEEPER to be responsible for the Zoological Collections 
in the Manchester Museum—The Registrar, The University, Man- 
chester 13 (July 24). 
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EXPERIMENTAL OFFICERS AT THE MICROBIOLOGICAL B® 
DEPARTMENT, Ministry of Supp ~ Pee med Wilts, for work in 
with a pilot plant ucing "aaibit The Secre y, 
Commission, Scientific a] Square, Londen, 
quoting No. 2198 8 Guly 24). 

LECTURER (G Il) In DEPARTMENT oF Px 

ene, © The Gatverniiy, Liverpool (July 24). 

ENIOR ASSISTANT ENGINEER = a GENERAL ASSISTANT B 
for Power Engineering Section, and a GENERAL ASSISTANT 
for Light-current neering Section, in the Authority's 
at Leatherhead—The Director of Establishments, British 
wat duly _— Electricity House, Great Street, 

+ 
NT LECTURER IN CHEMISTRY—The Registrar, The U 
ee ‘Reading (July 30). 

Gass DELBGACY RESEARCH FELLOWSHIP in the Department ¢ 
Glass Technology—The Registrar, The University, Sheed oda y 31 

LECTURER IN PHARMACOLOGY—The Secretary, Welsh 
School of Medicine, 10 The Parade, Cardiff (July 31). 

OFFICER-IN-CHARGE OF SOIL MichonioLooy SECTION, an O 
IN-CHARGE OF SOIL EcoLoGy SsgcTION an OFFICER-IN-C 
OF BIOLOGICAL ASSAY SECTION, for the Soil Bioties Di 
Ore@anic CuEMIST for Soil C Chemistry Division and Som P 
(2) for Soil Physics Division, in the Soil Bureau of the Depa 
of Scientific and Industrial Well: - of the Hi 
Commissioner for New Zealand, 415 Strand, London, W.C. 2 (July 31 

PHYSICISTS (2) FOR RADIO Sgorton, a SENIOR PuyYsic Ist (0 
in-Charge) FOR RADAR SECTION, & SENIOR PHYSICIST or EN 
(Officer-in-Charge) FOR NICS AND ACOUSTICS | 
and PHYSICISTS (3) FOR THE GENERAL PH 


H Cc for New Zealand, 415 Str 
London, W.C.2 (July 31). 


SENIOR LECTURER IN PLANT BIOCHEMISTRY at the bt A 
Melbourne—The —~ | Mie giy Bureau of the British 
8 Park Street, London, 1@ 31). 

LECTURER IN maannsanee (Pure Mathematics)}—The Princip 
Royal Holloway College, Englefield Green, S.rrey (July 31). 

—— CHIEF SCIENTIFIC OFFICER in the Directorate of 

h and Development, Mi: of 
— Civil Service Commission, ientific 
Square, London, W.1, quoting No. 2191 (August 5). 

HISTOLOGIST (Senior Research Officer or Research Officer) ror Tu 
DIVISION OF FOOD PRESERVATION AND TRANSPORT of the Counc 
for Scientific and Industrial The Chief § 

Liaison Officer, Australian Scientific ‘Research Liaison Office, Afric 
House, — >" London, W.C.2, quoting No. 1772 (August ”. 

RESEARCH OFFICER FOR THE DIVISION OF INDUSTRIAL CHEMISTR 
of the Council for Scientific & and Industrial h, Melbourne 
The Chief Scientific Liaison Officer, Australian Scientific Rese 
Liaison Office, Africa House, Kingsway, London, W.C.2, quo 
No. 1538 (August 7). 

SENIOR PRINCIPAL SCIENTIFIC OFFICER IN THE INFESTATION CONTRO 
DIVISION of the Ministry of Agriculture and Fisheries—The Secre 
Civil Service Commissiou, Scientific Branch, 27 Grosvenor Squ 
London, W.1, quoting No. 2193 (August 9). 

DIRECTOR FOR THE CENTRAL GLASS AND CERAMIC RESEARC 

Caleutta—The Secretary, Council of Scientific 
Industrial Research, ‘P’ Block, Raisina Road, New Delhi, Ind 
(August 10). 


TEMPORARY SENIOR —_e IN MATHEMATICS at A n 
University College, Auckland, New Zealand— Secretary, Univer 
ities Bureau of the British Empire, 8 Park Street, London, W 
(August 15). 

PHYSICISTS or ENGINEERS FOR METROLOGY AND ACOUSTICS 
ORATORIES in the National Research Laboratories, Ottawa— 
Scientific Liaison Officer, Canada House, Trafalgar Square, Londo 
3.W.1 (August 16). 

PROFESSORSHIP OF ECONOMIC AND MINING GEOLOGY at the Unive 
ity of Adelaide—The Secretary, Universities Bureau of the Briti 
Empire, 8 Park Street, London, W.1 (August 3 


INSTITUTE, 


1). 
ENTOMOLOGIST FOR THE RESEARCH Division of the Departmen 


in London, Wellin 


of Agriculture and Forests, 
marking envelop 


nt 
ton House, _w- date London, sf 1, 
‘Entomologist, Agri 
—— CuEmist in the soto Department of the Go 
Recruitment, Colonial Office, 15 Victo 


W.1. 

LECTURER IN CIVIL ENGINEERING, a LECTURER IN MECHANIC 
ENGINEERING, and a a IN Matumaarice— The a to th 
Governing Body, Battersea ytechnic ion, 

LECTURER IN VETERINARY SCIENCE, & LECTURER IN GENETICS, 
LECTURER IN HORTICULTURE, & LECTURER IN STATISTICS AND EXPE 
MENTAL METHOD, a LECTURER IN PovuTry HUSBANDRY and 
LECTURER IN ENTOMOLOGY, for the Canterbury cultural Colle 
Lincoln, New Zealand— The Secretary, — Bureaa of th 
British ‘Empire, 8 Park Street, London, 

READERSHIP IN BIOCHEMISTRY tenable * Mt ihe Royal Cancer Hospi 
—The Academic Registrar, University of London, Senate How 
London, W.C.1. 

RESEARCH WORKER IN CHEM AND TROPICAL MBEDICIS 
at the National Institute for Medical Research, London, N.W.: 
The Secretary, Medical Research Council, 38 ‘Old Queen 
London, 8.W.1. 

SENIOR SCIENTIFIC OFFICER to take charge of Biology and Chem 
wry Section (G.224/48A), a SENIOR SCIENTIFIC OFFICER to 

Physics and Electronics Section (A. 186/484), 9 a ScIE 
OFFICER for investigation f tee “tone — nen 
exposed ler trop co ions a 
MENTAL OFFICER to med 6 a team wi — = Electronics (A-1 ics (A. 186/48 
and EXPERIMENTAL OFFICERS SSISTA 
Orricers for work in Chemistry (F.430/48A), (G (a 225/484 
Physics and oe (A. 187 #64), General Baginertng ag (C 415/488 
for Ministry of Supply Trop esting + 
Nigeria—Technical and Scientific Register (K), York House, King 
way, London, W.C.2, quoting relevant reference number. 
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